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25~03~8Q 
Linear DSA 



0 
0 

' GTCGAC 
0 

0 



^suiting fragment sixes = 

850 




*t* 81 sit.es in INTER***** 

ic.2) 



462 

labled according ^ 



*389 29"? 



0 

GGCGTC 
G 

GACGCC 
23 7 

0 

^suiting fra^ent si«s : 

238 «2 lenqtfs « 

-r r .bled according — • 
* 562 288 



(c2j 
<c2l 

(c2) 



GGGCC 
0 



{cl) 
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id) 
(cl) 

(cl} 



Resulting tragment sizes : 

555 295 
Taoled according to length : 

555 2 95 



Ava X sites in 1HTERFSK0S 

CCCGGG (ci} 
0 

CTCGGG (cl} 
0 

CCCGAG (el) 
0 

CTCGAG (Ci) 
0 

Resulting fragment sizes : 
8 50 

Tabled according to length : 
350 



Ava II sites in I NT£RFE80tf 

GGACC (cl) 
55 5 

GG'i'CC (cl) 
0 

Kesultinq fragment sizes ; 

555 lh 
Tabled according to lencttn r 

555 2i?5 



Ava III sites in IisT liKFiifiOS 

AfGCAT (CXO) 
0 

Resulting fragment sizes : 
8 50 

Tabled according to length : 
8 50 



GGACC 

555 
GGTCC 
0 

GGC 

' 0 



Avr li Sites in INTERFERON 



CCTAGG {CXO} 
0 



2 
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«3- 



Re suiting £ raqr.en •.: sizes ; 
850 

Tabled according to length : 
8 50 



hlu I sites in XNTERFSROtf 

AGCT !c2) 

118 131 183 264 

RssulLinq j: ragmen t sizes : 

119 13 52 il 595 
TaDied accord inq to length j 

585 119 HI 52 .13 



3am HI sites in INTERFERON 

GGM'CC - ( clj 

0 

Resulting fragment sizes t 
850 

Tabled according to lenqtn : 
2 SO 



Sfov 1 sites in lilt ERFiSRON 

OCTGC (cX0> 
26 5 

GCAGC (CXO} 
162 262 268 

Re salt inq f raqitsent sizes : 

idl 10U "j 3 Sd3 
Tisoled according to length ; 

5WS 161 100 3 3 



Bel. 1 sices in lrii*£k?£ftCM 

TGATCA (el) 
0 

Resulting fragment sizes : 
850 

Tabled according to length : 
850 



Bgi II sites in INTERFERON 
AG A 'PC? (cl) 



3 
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Resulting fragment sizes : 

629 221 
"fabled accord inq to lenqto : 

629 221 



GGTGACC 
0 

GGTAA.CC 
0 

GGTCACC 
0 

GGTTACC 
611 



3st till sites in XNTL'RPSRON 
(cl) 
fci) 
{cl) 

(cl) 



Resulting fragment sizes ; 

611 239 
Tabled according to length : 

611 239 



Bal I sites in INT ERF £ ROM 

TGGCCA {e3) 
0 

Resulting fraqnenc sixes ; 
8 50 

Tabled according to lenqth : 
rf50 



Cla I sices in I NT ERF£ROr4 

AfCGA'P (C2) 
0 

Resulting fragment sixes : 
8 SO 

Taoleci according to lenqth : 
B 50 



Gau II Sites in JJ-U'ERRERiM 

CCGGG ic2) 
0 

CCCGG (c2? 
0 

Resulting fragment sizes r 
8 50 



4 
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Resulting fragment sizes : 
850 

Tabled according to lengtn : 
850 



Pvu II sites in INTERFERON 

CAGCTG (c3) 
263 

Hesultinq tracment sizes : 

26 5 53 5 
Tabled according to length : 

SO 5 2o5 



P st I s i te s in I WTEBF £ .ROM 

CTGCAG {c5) 
266 

Resulting fragment sizes : 

270 53 0 
fabled according to iengtn ; 

550 270 



Rsa I sues in INTERFERON 

Of AC ic2} 
5 33 71? 

fiesi;] ti r?q i rsqiTsens: size;; ; 

559 l"y 132 
Tabled accord inq to ien-Ln : 

5 39 1 7-) 1 32" 



Sffta 1 sitira. in iNTSRFiiHa.N: 

l> 

iiesiil tifi-i £ ragmen e sizes : 

8 50 

Tabled according to ienqcn : 
BSD 



Sfa j sites in INTERFERON 

GATGC {cXO} 
310 6 33 



1! 
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GCATC 
0 



iCXU) 



Resulting fragment sizes : 

309 37? Io2 
Tabled accordinq to length, : 

37y 303 162' 



Sac I sites in IHTERPtliiOH 

UAGCTC (cS) 
0 

.Resulting fragment sizes -j- 
8 50 

Taoled according to length : 
850 



Sac II sites in INTERFERON 

CCGCGG (c4) 
0 

Resulting fragment sizes : 
850 

Tabled according to lenqtr, : 
650 



Sac III sites in inrwecRCA 

AZGT icKti] 
U 

i^esuicinq fragment sixes : 

a so 

Taoled according to i-snatn : 

a 50 



Sal I si tec in lUTZhFZftOJ 

GfCGAC (cl) 
0 

Resulting iraqment sizes ; 
850' 

Tabled according to lenqth : 
8 50 



Soft I sites in IWTCRFfROJ 

GChtQC (cS3 
0 



12 
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Resulting fragment sizes x 

850 

Taalea according to ier.gto : 
850 



Taq 1 sites in ISTERFKRO^ 



Resulting f raqasent sizes ; 

3 is 41 

Tabled according to length ; 
841 9 



Xda I sites in INI SRPSE0.H 

TCrhGA (ci) 
0 

Resulting fragment sizes : 
8 3u 

faded according to length ; 



Xho I si ces in i;*rEf?PERO,M 

0 

Besultiny fragment sizes : 
H :: >U 

Tabled according to length : 
dSO 



Xho II sites in l*'-f£Rf £fiCh\' 

Av>A FCC icl) 
0 

AvjAtct (ci} 

GCATCC {cii 
0 

GGATCr" {clj 

0 

Resulting fragment sizes : 

62 9 221 
Tabled accord ino to 2enoth : 

62 9 2il 



13 



9 
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-14- 



Xma I sites in I«T£AF£ROrf 



CCCGGG id} 
0 



fte suiting grasasent sizes ; 
850 

Tabled according to length : 
8 30 



Xraa III sites in INTERFERON 



CGGCCG (el) 
0 



Resultinq fraament sizes t 
850 

Tabled accord inq to lengtn ; 

a 50 



GccmniitsGiic 
v 



BgX I sites in lti?E»¥EBQU 
(c7) 



GACNNNGTC 
0 



'f thill I sites in iHlEPf EfiOtv 
icA} 



o 

TCANNNKfc N i-!ti TGCF 

0 



ASCAiv' NbNftN? CA 

0 



Ecc 8 sites in INTERFERON 



(CXO) 



icXu 



A AC W Nts N'NNGTGC 

0 

GC AC&N NNfciiGTT 

0 



Ecc K sites in INTERFERON 
{ eXO) 

(CXO; 



14 
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to 

ine affidavit of Walter C. Fiers 
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z t|i<.54 th day of November, 2001 

j . — | 

Commissioner for Oath or Notary Public 



Board Assigned Page #274 




Board Assigned Page #275 



1 



H ; H;r rnS OF SCIENTIFIC bcv.-d h££t:kq 
on Msrch 2S-25th, I960 



Friday, March J8th 



> 0 



/<-"..-r 



,.-C--C-^ 



Commssaa** aes taws* A 



This is EXHIBIT FiERS-1? 
to 

the Affidavit of Walter C Flers 
sworn before nu 
r ;:iV ; > / ' ' this U tit day of November, 2001 

7 ___-_--*= 



Commissioner for Oath oV Notary Public 
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V. Fiers reports or. the successful cloning of cBNA fenes for 

fibroblast interferon. 

A» unsuspected finding was the presence in cost cleaes of an 
addition* 1 sequence of inverted polarity. 

The entire nucleotide and amine acid sequence ««s determined, fr»st 

the study of 2 cior.es. It is planned to reconstruct one full 
jer.e fro* these 2 closes via s PST site. 

A word ef c sutler, is presented or possible artefacts in assay far 
activity {induction cf interferon synthesis by bacterial extracts) 
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30 




& B3H cellules* paper tsechci 
** Nitrocellulose sheets 

20 Therefore , close ^i'g coacaia* a retoHiitiiaE DfiA stole cule 
capable of hybridising F IF s&XSA frets total R.KA containing 
i" I? «£KA. Son-specific &KA*X5!!A biodiog is highly unlikely, 
because a eoapsr isoo of Fractions 5A sad 4 A. revealed sut- 
Btanti&Hy so aoa-speeif it binding of STNV OKA in these 

25 same cxperiacttta . £ . g . as monitored by trans la ci an in a 

3 5 

rabbit reticulocyte lysate ia caa presence of S-»ethi»aine , 
followed by gel electrophoresis, ss described above. Clone 
0 !/g wa* designated S, coii HBSOS (G-pBR322 (Pst) /HF1F S 
("G-HS-IOJ-pHFIFJ") t its reccebinant ©HA molecule C-pER322 
30 <.?tt)UcTl?l CpBFIF I") aad it* hybrid ioiert "pBFIFl frag- 
aent". This aotaeaclature indicates that the clone and 
reeoabiaeat SJ?A soleeula originated is Ghent ("G") and com- 
prises plasssid pBK.3 21 eoncaiaiag, si the FstI site HFI? 
cBKA ("HFXF") , the particular colecule being -she first 
35 located. This is EXHIBIT F1ERS-1S 

. - to 

i tb« Affidavit of Walter C Ffers 
< ; i sworn before me 

J > this ^ th day of November, 2001 
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ISSRTIglCATXOS OF CLOSES C OSTA I K I KG RE C OKB I S AS T 
DKA-KOLECglES CROSS -HI SR XX> 1 2 1 8 G TO yBFIFI 

pHTIFI , isolated abavs, v«s issad ta screen the 
library sf cicsas, prepared previously , for bacterial 
closes containing r e cossbinaat MA saolectiles having rel&ted 
hybrid BNA iBS«rt«, by coloay aybridixatiers CM- Srunstain 
sad J3»S. Eogness, "A Method For The Isolation Of Closed 
SKA's Thar Contain A Specific Gees", ?rac. Sstl. Acad, 
S c i . O S A , 72, pp. 396 1-3965 {1975)). This method allows 
rapid identification of related c loses by hybridisation 
of a radioBctivt probe to the SUA of lysed bacterial 
colonies fixed in nitrocellulose filters. 

The library of clones stored in aicroci ter 
plates as described above, vas replicated on sicsilar sire 
oitr octtl lei »(* sheets {©,45 ua pore-disssetar , Schleicher 
and Sehtiel or Millinore) » waicb had been previously boiled 
to rtaove detergent . &rsi the sheett placed os LB-agar 
pls.tes t concaiaing tetracycline at 50 ng/sl. Bacterial 
colonies were grouts overnight a t 37"C. Lyeis snd f isation 
cf the bacteria on the aitr ©cellulose sheets took place by 
cashing consecutively ia 0,5 S Hs08 (twice for ? »i»> , 

1 H Tris-BCl (pB 7,S){7 airs), 0.5 M Trie-BCl (pB 7.5> and 
1.5 « fi&Cl (7 sin), 2 x SSC (0.15 H SaCl, O.C55 M aediiia 
citrate (pS 7.2) (for 7 ssi») > . After thorough rinsing with 
eth&aol aad stir drying, th* sheets were baked at SO*C for 

2 h ia. tf&euo asd stored at roots te»per atwr a .. 

k Hinf 1 restriction fragtsent specific for the 
pHflF! fr&gaient ( iaf r« ) termed as the probes for colony 
hybridisation, described infra . This fr&gjsect ( * ! 7 0 bsse- 
p&irsf7 wsss purified by electrophoresis of the Hi^gf dige*- 
tioa product* of pSPI?3 in & bt po iyacry Inside gel, £.fter 
staining the BHA bands with etbidiusibrostide , the specif i c 
fragment was eluted, reeleetrophoresed and J <L ?-1 abelled by 
"»ick translation" (P.W.J, Rlgby e t a 1 . , "labeling Deoxy- 
ribonucleic Acid To High Specific Activity In~?itrt> By 
Sick trans iatioc Sitfa BKA Polysersst X", J. Kol . Biol . , 
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i!3, pp. 237-2.55 {.5977}} by iaeubBtioa is SO vl 50 tc« 
Tris-HCI (pi 7.4} , 10 s&M MgCl^, 20 mK 8-aercaptoathaaol , 

containing 2-5 yl each of <JCT?, dTX? aod at 400 uH, 

32 

100 paolas a- ?-AT? i A»tr sH*« , 2000 Ci/»tsole> atsd 2.5 

5 units of DKA-jJoiyjssersse I CBoebringer} at U "C for AS sain, 

Tbe uureaceed deoxyeucleaside triphosphates sere removed 

by gel f i Irraticn over Seph&dex S-SO in ? . 2 . buffer. The 
3 2 

highly ?~labelled DKA was precipitated with 0.1 vol of 
2 M sodiaia acetate CpH 5, J) and 2,5 vol of ethaael at 
10 -20 S C. 

Hybridization of tfee abe<ve probe to the filter 
impregnated DiSA was earried out essentially as described 
by D. Eaa&baa and M, Meselsnn (personal eoc&smnic&tios} : 
The filters, prepared above, were preiactthsted far 2 h at 
15 68*C ia 0. 11 Ficoll, O.S£ pelyvisy Ipyrrolidoae , 0 . 11 boviot 
serusK slbuaia, 0.15 K XaCl » 0,03 M Tris-HCl IpE 8), ! «M 
EUTA, sad rinsed with 0.022 Fieoll, 0.02S polyvioy ipyr roll- 
dose, 0.02J boviae sertita albuain, 0,75 M NsCl > 0.55 M frig- 
BC1 (pH S), 5 ssM £2>tA sad 0.53 SBS . The hybridisation 

20 croceaded overnight at 6§°C in * solution identical to the 

.3 2 

rinsing solution above usiisg the ^-labelled probe which 
it&d beem decatstred et SO0*C for 5 min prior to tsse. The 
hybridised filters were washed tvice with 0.3 K Had, 0,06 
M Tris-SCl CpS 8), 2 t&M ESTA fox 2 h at 68* ~ before air 

25 drying and antcr adiography . 

About (350 domes, erigiaatina fro® the 800-900 
SKA sisse claec , sete screened. Thirteen colonies, including 
nHFIFl, gave « positive result. These closes were desig- 
nated G-HB 5 0 ! -fsfiFlF i to 53 sod their recombinant BRA taole- 

3C cules pHFIF i :c 13. Doe of the clones, pRFJ.F2, v&» hybrid- 
ised with pely{A) ilSi containing F IF and assayed 
using DSH-cel luloa e paper { enpra) , Because the total-' 
IF-RfJA activity vm detected in the hybridised fraction 
and thei unbybr idized PJSA did act contain any detectable 

35 act; ivi ty , it is clear that closes idestifisd by ccloay 

hybridisation to a part of the pBFlFS fragssent also hybrid- 
ize co f IF tsRNA . 
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It is, of course, evident that this isathod cf 
close screeaiag say be esploy&d equally veil oa other 
clone* coat&iaing DKA sequences arising fro® recombinant 
DM technology, syntfaesiss natural sources or a cotabinatiea 
thereof or clones coataisiag SKA se-qoeaces related to any 
of the sbows OHA sequences by ssutatioa, including single 
or multiple, ba*e substitutions, insertions , iaversi oas , 
or deletions. Therefore, such BKA sequences and their 
identificacico also fall within thit ixrvaoticm. It is also 
cp be understood that ti&A eetjneaces, which are act screened 
by the above OKA sequences, yet vhicb as a. result of their 
arraag«a«st of sue leo-tides code for those polypeptides 
ceded for by the above DSA sequences also fall within 
this inveaticn. 

CHARACTERISATION 0? TB£ y I?-R : E1ATES R-ECgMBIKAyT PLASMIPS - 

The thirteen clones which were detected by colony 
hybrid iza tioo were farther characterised. A physic*! bj«I> 
of the inserts o£ these clones v&s constructed and she cri- 
eatstion of the inserts is the various clcaes was deterKined • 

The physical maps ef the plassnids were coastrweted 
by digestiea with various restriction enzyxoas {Sew England 
Bioiabs) in !0 saM Tris-HCl (pB 7.6), ? »K MgCI^ and 7 axM 
g-jaereaptoethauol a t 37 *C by well-koova procedures. The 
products of digestion ver e electrophoresed in 2.22 agarose 
or Bt polyacrylaside gels is 40 as-H Tris~B0Ac {pE 7.8), 20 
*M SStA. They were analysed after visualisation fey. rdaiaiag 
with eehidiussbt osaide and compared with the detailed physical 
step of pSK322 (J.G- Sutcliffe, supra ) ■ Restriction maps of 
the different plasaids were constructed os the basis of 
the **— dige s t ion patterns- These were refined by sequencing 
the S5HA inserts in various of the plasssids, substantially 
by the procedure of A.M. Haxaa «»d V . Gilbert, "A Sew Method 
For Sequencing DNA" , f roc . Katl . Acad . Sci . OS A , 74, pp. 
560-564 {35??}. 

Flasssid SNA was prepared froa v*ti«i» of" the 
pHTir 1 - S 3 in accordance with this invent ics by the ae thod 
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of Ks.hu «t_al . ( supra' , etsplcy ed previously herein to iso- 
late the BSA fro© cba sets of clones lor screening. The 
isel&tsd fsrss I OXA vas purified by neutral stitrose-gr idl- 
est eentrif wgstion as before sad restricted by various 
restriction g&syaes , essentially as reeossiaended by the 
supplier. £&e» England Biolabs). 

Restricted D8A was depbosphoryiated for 30 sits 
st 65°C in the presence of 4 units bacterial alkaline phosph 
£4** and 0.5S SBS. following two ph«»ol extractions and 
ethsaal preeipi ta tier. , the 3SA was 5 * -tersiaal iy labelled 
vith -y- "'"?-A?? (-3000 Ci/saaele) and polynucleotide kinase 
(?~L Biocbeaic&is , Inc.). 

For sesjuenc ing. , labelled fragments vere handled 
is two ways. Soise were purified on a polyacry laaide gel 
prior to cleavage wicb a second restrictive eearyae. Others 
were iss»edia£ely cleaved with a second restrict ion enzyiae. 
In both esses the desired fragments were separated on a 
polyacxy listt&t gel in Tri»-bor&te~£0TA buffer. Figure 7 
displays the various rsstrictisc fragaeats (the circles 
indicating sac label and the arrow the direction ef se- 
quencing) and the sequencing strategy employed using nEflFi, 
pEFIFJ, pHFIffe and pHFIFJ . 

The fregaents were degraded according te fine, 
jsethod of A.M. Hsxaa and W, Gilbert (tuprt) ■ the products 
were fr&ttidnated oe poiyacry laiside gels of various eosctn* 
tratioas and lengths in 50 aM "ris-bcrare , ! aM E»TA {pH 
8.3} a-c 900 T to 2000 V. 

Each stretch of cDSA insert vas sequenced fresa 
both strand* and each restrictica site which served as 
labelled terminus was sequenced using a fragment spanning 
it. The coaposite nucleotide sequence thus obtained far 
the coding strand of F IF DKA or gene and its cor re spending 
asino acid sequence is depicted in Fig. 4, Because none 
of piasaids pHFIPJ~!3 contained the complete gene for 
fibroblast interferon , ?ig. & results fress a cosabin&tion 
of the data fros st least two such piastaids* Is this re- 
gard. Fig* 3 displays the relatitmshi p of inserts pEFIFS, 
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pEFIF3 s pHFIFS and ?K~I~" , the solid arrows or chevrons 
indicating the arieststion of the various parts of the 
Inserts . 

Referring tsov to Fig. s the heteropclyseric 
part of s: hi ioser t is flanked on oae end by « ssgaeut 
rich is T's and by a string of A's {probably re- 
fleetiag the polyA terminus of tie ssERA). For reference 
the insert is numbered £ rca first nucleotide of the com- 
posite insert: Co a nucleotide veil into the untranslated 
section of the insert . Ac ATC initiation triplet at posi- 
tion 65-67 and a TO A tarsoiuatiett triplet at position 626- 
£28 define a reading frsst uninterrupted by nonsense codoas . 
Any ether t r acs datable sequence, i.e. , in different 
reading f rases, flanked by an ATS or a GIG and a terra ini- 
tios signal is too short to code for a polypeptide of 
the expected size cf f If, therefore, the region between 
nucleotides 63 and 625 »o«t likely include* the nucleotide 
sequence for the composite gene that codes for F IF in 
accordance vi th this invention. This sequence does set 
exclude the possibility that ssodifica lions to the gene 
such as tcutac ions . including single or »ul tiple , base 
s«b s t i tn ticsns , deletions, insertions, or inversions ssay 
not have already occurred in the gene or tssy not he 
assployed subsequently to taodi f y its properties. 

It should of course be understood that cloned 
ctSKA frota polyA RSA by the usual procedures (A, Efstratiadis 

et e l , , supra ) lacks S'-tsrtsiaai oucleotides sad say even 

eeotsia *rtif*ctu*l sequences {S..1. Richards et al . , "Mol- 
ecular Cloning And Sequence Analysis Of Adult Chicken B- 
Globin cOSA", Suc^ejc Acids Research , 7, pp. 5 1 { ! 975) ) . 
Therefore, it. is not certain that the ATC located at nucle- 
otides 65-S7 is in fact the first ATG of authentic taF-KA, 
However, for the purposes of the following description, it 
is assused that she A.TG at nucleotides is the first 

aTG of authentic F IP DKA. 

By eospar ing the polypeptide coded by this region 
of the insert with that sequence cf 33 a trice- terminal assise 
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acids of &u thes c i c htusaa fibroblast inter? eroa — MexSerXyr 
AsstauLeuClyPheLcuGinArgSerSer — determined by Knight et a I , 
fsugta) , it appears that the chosen treading f raise is correct 
and that nucleotides 65-327 aay code for <s signal sequence 
5 which precedes ite nucleotide sequence codiag far the 
"mature" polypeptide, lis addition, is e«ksryc t i.e ssRSAs 
the first ADS triplet i teas the S* ttrsinu* is usually the 
initiation site for protein synthesis (H. Ressk, "How t>e 
Extksryotic Ribeseaes Select, initiaties Regions In tiessenger 
ia RKA?", C g 1 1 , ! J , pp. ! 5 09-25 { 5 97$)). Herts, the eoion i» 

the £os}>os ice ! rags-ens: cc-rrsBpor.ding to the first seine acid 
of fibroblast Interferon is 22 eocfons free the first ATS. 
This again suggests that the t?i?A sequence coding for fibre-* 
blast interferon say be preceded by a sequence determining 
55 a signal polypeptide of 21 scino acids. The presumptive 
siga&l sequence contains a series of hydrophobic ajaina 
acids. As a c cusml at ion of hydrophobic residues is charac- 
teristic of signal sequences ( c £ . , 8.5. Csvis end ?.C. 
Xai, "The Mechanissa Of Protein Secretion Act os» Mecshr ane s 1 " » 
2 0 Nature , 283, pp. 433-38 ( • 9S0) ) . 

The sucXeotide sequent* apparently corresponding 
to "mature" f If polypeptide comprises 498 nucleotides, 
which code for 166 sciinc acids- Assuming that there is no 
csrboxyterainal processing, the seleeular weight of the 
23 interferon polypeptide is 200S5. The base coffipoeitiotj 

of the coding sequence is A 52 G+C, The codos usage vithis 
the i&£.er f er on coding sequences is in reasonable sgrse»e»£ 
tfiefcr., ta&t compiled fcr tH8.ataa.lias sIMs in general (&» 
Cr«»£aats et al . , "Coding Cits log Usage And The Genose 
30 Hypothesis", Kueleic Acids Research , 8, pp. 49-62 (i9B0)>. 
Any deviations observed st&y be ascribed to the e«all ausabers 
involved . 

The structure of the polypeptide depicted in Fig. 
4 for the composite frsgaent, of course, does not take 
35 into account any »odi£ie«tions to the polypeptide caused 
by its interaction with in vivo ensytaes, *«2_^» glycosyla- 
tien. Therefore, it ssusst be understood that this structure 
say sot he identical with f IF produced in vivo ° 
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lh& comparison of the first !3 s&isc acids of 
authentic fibroblast interferes (Knight et »1 . f supra) aed 
the "ssqesacs deduced f roa tie composite geae of Fig* 4 
shows ao differe&ees* Th« sasiao acid cefipositietis deter- 
siaed directly for authentic fibroblast interferon on the 
one h&sd sad tfcst deduced 1 roa the sequence; of the cos- 
posits geaa of this issvestioTs gb the ether also show sub- 
stantial s isailar ties . Fig* 6 displays s coaparieoa of 
these cowpositieos . 

Although -sao&e of the recocabla&nt DXA «ol*c«l«* 
prepared ia accordance 'fo'ith this invention contain 'be 
complete CSA sequence for f ibroblast ioterferoxi, « cotsbia-' 
atios of portions of the inserts of these recosbiaaat SNA. 
aeiteuliS Co afford the cesplete F IF DNA geae seqawce 
is aithie the skill of the art* For exstaple, by reference 
tc Fig. 5, it eaa readily be sects that the Ps tl -Sglll 
fr&gtsent of pHFXFS could be joined with the Fscl-Bae ll 
f ragiaeac of pSFXF? or the EcpKI- ?s t l frapaot of pHFIF6 
ceuld he joised with the Ps t I~3ae tl fragaetit of pHTIF? or 

SglII"ga x X fragsest of pHFIFS could be joined with 
t ^ te F-gtt-Bglll fr&gtaenc of clone 7 to forte the composite 
F I? . The joiaiag of thssg f r Agaent* eoald be 

done before or after insertion iato a desired plasisid. 

Hicrc-orgaciistoR scd tec oisbiaaac OKA molecules 
prepared by the processes described herein are exemplified 
by cultures d*pes i ted is the culture collection Deutsche 
Saassilwag voa Mikroorg&ni&iS! ia Gottitxg.ea, West Sera&ay 
on April' 2 'If 'i'O, and Ueacififtd aa HF1F-A to C: 
A: £, coli BB.Oi (G~pBR322 (Fst) /BFIF3) 
B: £. coli HB10! (G~pBR322 (Ps t) /HFIFfe) 
C: S, coli HSiOi <G-pBE322(Fet> /HFIF?) 
These cultures were assigned seeessioa numbers BSM i79t~ 
1793, respectively. 

While «e hsvs herein before preseated a number 
of embodiments of this invention, it iB apparent that our 
basic construction cam be altered to provide -"other eiabodi- 
taents weieh utilise the processes and compositions of this 
invent! ©a. Therefore, it will be appreciated thst the 
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-scope of this iaveatioa is to bs <3sfisjad by the cl&iias 

sppsaded iserato r&cher eha-a eke specific assbodisaeats v h i 

fasts' beam presented faareits before by y&y of esssiple. 
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CLAIHS 

1. A r e £ ess bi smut OKA sioiacule characterised by 
a structural g&n& sslscted from the group comprising the 
BSJA inserts of S-pBS322 {?&%} /BFZF3 , £~pBE322 (Pst) /HFIP& 
5 or pBK322 (Pst) /HFXF7, BNA sequences wkich hybridize t£> 
say of the foregoing MA inserts, er 3SA seque&ees, frea 
whatever source obtsised, iadudiag natural, sytstbetic, 
or setji-syacbatic source*, related by su t & e i es , including 
single or multiple, base substitutions , deletions, laser* 
5 0 tiesns and iuversia&s, to &ay of the foregoixsg &KA sequences 
or itiE«rcB. 

.2. A racosobiRSSt SNA aslesuls characterised by 
a structural gene haviag the formula; ATGACCAACAAGTGTCXC 
CTCCAAArTCCTCTCCTSTTSTSCTTCTCCACTACACCTCXTTCCATGAGCTACAAC 
5 5 XIGCTTGGATTCCXACAAAGAAGCAGCAATTXXeACTGXCAGAAGCTCCTGXGGCAA 
TtGAATGGCACSCTTGAATACTGCCTCAAGCACAGSATGAACTTTGACArCCCtCAC 
GAGATXAAGCAGCTGCAGCA3TTCCAGAAGGAGGACGCCGCA-TTGACCATCTATGAS 
AXCCTCCAGAACATCT TTGCTATTTTCAGACAAGATTCATCTAGCACTCGCTCCAAT 
GAGACXATTGXXGAGAACCTCCTGGCTAATGTCIATCATCAGATAAACCATCTGAAG 
20 &CAGXCCTGGAAGAAAAACTGGAGAAA.GAAGAXXTCaCCASGSGAAAACXCATGACC 
AGTCXGCACCXGAAAAGAXAXXAXGGGaGGATTCTGCATTACCXGAAGGCCAAGGAG 
XACAGXCACTSTGCCTGGACCATASTCAGASXGGAAATCCTAAGGAACTTT'XACTXC 
AIIAACAGACXXACACGTi ACCXCCGAAAC . 

3. A reccabiaast D8A tselecule characterised by 
25 » structural gene haviag the formula; ATGAGCTACAACTTCCTT 
GGATTCCTACAAAGAAGCAGCAAXXXXCAGTGTC AG AAGCXCCTGTCCCAATTGAAT 
GGGAGGCXXGAAXACXGCCTCAAGCACASGAXGAACXXTGACATCCCXGAGGAGATX 
AAGCAGCTGCAGCAGTTCCAGAACGAGGACGCCGCATTGACCAXCXAtGAGAXGCTC 
CAGAACAtCtXtGCTATTtTCAGACAAGATTCATCTAGCACTGGCTGGAATGAGACT 

30 axrgxtgagaaccxccxggctaatgtctaxcatcagataaaccatctgaagacagtc 
ctggaagaaaaactggagaaagaagaxxxcaccaggggaaaacxcaxgagcagtctg 
cacctgaaaagatattatgggaggaxictgcattacctgaaggccaagcact^caflt 
cactgtgcctggaccatastcagagxggaaaxccxaaggaacttxxacxtcattaac 
agactxatacctxaccxccsaaac . 

33 4, The recosab its-sat D}?A taolecoie according to 

c i a iss 3 to 3, whereia cite ssietai* comprises « clonitsg 
veliicls haviag a f irst aad a secsad resti iciioc tadoau- 
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eie&se tacognitios sica, said structural gene being is - 
sertad between the first sad second restr ietiefc sites, 

5. A recoablaaRt SKA molecule according sto 
elsiss ! co « t selected fros the greap comprising 

3 G-pSU322(Pst)/BFir3 ( G-pSR322 <?st>/aTX?* or C-plS.322 CPst) / 
HTX?7, laolecules whose BNA inserts hybridise to the DKA 
inserts ia essy of the feregciog asoteeules, or molecules > 
froBs wlsitever source obtained, iacladiicg natural, syn- 
thetic or SBai- synthetic sources, related by autation, 
SO including single o-r- multiple, base substi tutioss , dele- 
tions , in se r c i ens and inversions to the 8NA inserts fros 
asy of the foregoing sso J ecuXes . 

6, A recosabiaaat; DSA Bsoleeule cfa&r&cterlxed by 
a scTUCEitral gene comprising a sequence of codecs vhich 

IS codes for a polypeptide sisailsr ia amino acid sequence to 
those coded far by the codoas of a structural gene selected 
f rocs, the group of geses of the foraula: aTGACCAACAAGTGTCTC 
CTCCAAAXTGCTCTCCiGXXGXGCXXCXCCACTACAGCTCTTTCCAXSAGCTACAAC 
TTGCTTGGATTCCTACAAAGAAGCAGCAATTTTCAGTGTCAGAAGCTCCXCTGGCAA 

2D XXGAAXGGGAGGCXXGAAXACXGCCTCAAGCACAGGAXGAACTTTCACATCCCTGAG 
GAGATTAAGCAGCTGCAGCAGTTCCAGAAGGAGGACGCCGCATrCACCATCTAXGAG 
AXCCTCCACAACAXCXXXCCTAXTTTCACACAAGAXXCAXCTaGCACXCGCXGGAAX 
GAGACTATXGTXGAGAACCTCCTGGCTAATGTCTATCATCAGATAAACCATCXGAAC 
ACASTCCTGCAAGAAAAACTGGAGAAAGAAGATTTCACCAGGGGAAAACTCATGAGC 

25 ACT CXGC AC CXGAAAAG AX ATX ATGGGAGG ATX CXGC ATX AC CTGAAGGCCAAGG AC 
TACASfCACtGTSCCXGGACCAXAGTCAGAGTGGAAAICCTAAGGAACTTTTACTTC 
ATTAACAGACXXACAGGXXACCTCC5AAAC t AXGASCTACAACXXGCXIGGATTCC 
iACAAAGAAGCAGCAATTXXCAGXGXCAGAAGCTCCTSTGGCAAXTGAATCGGAGGC 
TTGAATACTGCCTCAAGCACAGGAXGAACXXXGACAXCCCTGAGGAGAXXAAGCAGC 

30 XGCASCAGXXCCAGAAGGAGGACGCCGCATtGACCATCTATGAGATGCXCCAGAACA 
XCXTXMXATXTTCASACAAGATTCATCTAGeACTGGCTGGAATGAGACTATTSXXG 
AGAACCTCCTGGCTAATCTCTATCATCACAXAAACCATCTGAAGACAGTCCXGGAAG 
AAAAACTCGAGAAAGAAGATTTCACCAGGGGAAAACTCAXGAGCACTCTGCACCTGA 
AAAGATAXTATGGGAGGATTCXGCATTACCIGAAGGCCAAGGAGTACAGTCACXGXG 
CCTGGACCATAGTCAGAGTGGAAATCCXAAGGAACXTTTACTTCATXAACAGACXTA 
CAGQTXACCTCCGAAAC, seqwecces vhich hybrid ire to eny 

of the foregoing genes or OKA seqsjeates, end DHA sefj««ss«s 
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itoti whatever source obtained* deluding natural, synsheric 
or eeai-syathe tic sources, related by sautatiea, including 
single or saultiple, bas« substitutions » deletions « inser- 
tions &&& inversions, to stsy cf the foregoing g«»es or 
sequences . . 

7. A host tr.aasioraeti vita at Uast oae recom- 
binant DH& solecule according to any of the preceding 
c laisss . 

£. The trsnsfortsac" host of clsiis 7 character! sec 
is thst the host is selected fros tag group etssprising 
strains of £. cell, ?s eud 03008 1 , Bscil I us sub; IX is , Bacillus 
s t a a r c t h e r n o p h £ I o s , other bacilli, yeasts, ether fungi, 
anins.1 sad plant hosts or htins&a tissue cells. 

S. The transformed host recording to claims 7 
to 8, characterized in that it comprise* I ♦ coli BB 1 0 5 
(C-5>BR.322(P*:)/ariF5) , £. call RBtOI (G~j>BR322 (Fst) /HFIF6) * 
or £. coli HB10E (G-pBR322 CPst) /HF1F7) . 

50. A geae selected frcis the group comprising 
toe SKA inserts of C-pB&322 <? s t ) /EFIF3 , S~p3£3 2 2 {? s t } / 
KFIF6 sr C-pBE322 (Fst)/HFIF7, X>KA sequences which hybridize 
to any of the foregoing DKA inserts, or BJ?A sequences, front 
whatever source obtained, including rsstural, synthetic or 
seai-synthetie sources, related by tswtatioc, including 
single or multiple, has* substitutions, deletions, inser- 
tions and ic-versions to any of the foregoing SNA sequences 
or inserts, 

!K A gene selected frota the grous of genes of 
the formal a 1 ATGACCAACAACXGTCTCCTCCAAAXXGCXCTCCXGTTGXGCX 
yOTCCACTACAQCTCiXTCCAXGACCTACAACTTSCTTCGATTCCIAC&AACA&CCA 
SCAATTfTCASTGfCAOAACCTCCTSTOaCAAfXGAAXCGGACCCTXGAATACTGCC 
TCAAOCACAGGATGAACTTTGACATCCCTCACGAGATTAACCA&CTSCAGCA.GTTCC 
ACAAGGAGfiACCCCCCAXTGACCATCTATGAGATGCTCCAGAACATCTTTCCTA.TTT 
rCAGACAACATrCATCTACCACIGGCTGGAATGAGACTATTGTTCAGAACCTCCTGG 
CXAATGTCTATCAXCACATAAACCATCXCAASaCACTCCTGGAAGAAAAACXGGaGA 
AAGAAGATTTCACC ACCCCAAAACXCATGAGCAGXCTSCACCTGAAAAGATATTATG 
GGAGGATTCTGCATTACCTGAAGCCCAACGA<;TACAG?CACrGT^CCTCGACCATA.G 
TCAGAGTGGAAATCCTAAGCAACTXXTACTTCAXXAACACACTTACAGGTTACCTCC 
GAAAC, ATGASCTACAACTTSCTTGGATTCCXACAAAGAAGCAGCAAT1"rf CAGTG 
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TCACAAGCTCCTGXGGC AATTGAATGGGAGGCTTGAAXACTGCCTCAAGCACAGGAT 
fiAACTTTGACATCCCTCAG5A,GA~IAAGCAGCtGCAGCAGTTCCACAAGGAGGACGC 
CGCATTGACCATCfAiGAGAXSCrCCAGAACAtCItTGCTATTTTCAGACAAGAT'rC 
AXCXACCACXGGCXGCAATGaGaCTATTGTTGAGAACCXCCTGCCTAATGTCXAXCA 
5 XCAGAIAAACCATCTGAAGACAGICCIGGAAGAAAAACTGGAGAAAGAAGATTTCAC 
eAGSGGAAAACICAlSASCASTCTSCACCtGAAAAGATATIAtGSGAGGASICTGCA 
TIACCTGAAGGCCAAGaAGtACAGTCACTGTGCCTGGACCATAeTCAGAGTCGAAAT 
CCTAAGGAACTTSTACTTCATTAACAGACXIACAGGTTACCTCCGAAAC , SKA se- 
quences vhicb hybridize no aay of the feregoisg ge»es, USA 

SO sequence s , frem wbs-tever sficrcfi obtained, including s^tsitsi , 
synthetic or serei-syathe cic sources, related by But«sio«, 
including single or taultiple, bsss stibstirutio&s s deletions, 
iasertioas and inversions co any of toe f cregci ag geaes or 
3i?A («quesce; t of g etses eosspr is ieg s sequence of codecs 

!5 vhii-h codes for a polypeptide similar in assisto acid s«Queac« 
to those coded for by 3ay of the foregoing BKA sequences or 
genes . 

12. A screening process for BSA sequences char- 
jcie;'Iz! d by tb« step of detertjiniag whether said UNA se- 

20 qtienee hybridises to at least one of the OKA inserts of 

G~pBX3 2 2 (?$:} /HFXF3. G-pBE322 (Pst ) /HFIF6 or C-pBR322 (P«t> / 
8FIF7, SKA seqwtaces which hybridise to any of t&e fore — 
going BKA inserts and USA sequences, froa whatever source 
obtained, including natural, synthetic or serai- synthetic 

23 sources, related by mutation, iac luixsig single or multiple, 
base substitutions, deletions, iav«rsions and insertions 
te «ay of the foregoing DSA inserts or sequences . 

S3. A screening process for SHA sentiences char- 
acterized by the step of ce terssiaing whether said DKA se- 

30 sjaance* Ssyfer Idi zes to at least one of a gene selected irors. 
the g*t>up of AXGACCAACAAGTG7CTCCXCCAAAXXGCXCTCCXCT7GXCCT 
fCTCCACTACAGCTCrTXCCA'rGAGClACAACTTGCXTGGAXtCCTACAAAGAAGCA 
GCAAXXTXCAGXGTCAGAAGCXCCXGXGCCAAXXSAATGGGACCCTTGAAXAGTSCC 
ICAAGCACAGGATSAACTXTGACAXCCCXGAGGAGATTAAGCAGCTGCAGCAGTTCC 

35 AGAAGGAGCACGCCGCATTCACCATCTATGAGAfGCTCCAGAACATCTTTGCXATTT 
TCAGACAAGATTCAtCTAGCACSCCCTGCAATCACACTATTGTTCAGAACCTCCTCC 
CTAATGTCTAXCATCAGAXAAACCATCTGAAGACAGXCCTGGAAGAAAAACTGGAGA 
AAGAAGATTXCACCAGGGGAAAACTCATGASCAGtCTGCACCTGAAAAGATAXXATG 
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GSA8SATXCTGCArXACCXCAAGCCC4AGCAGTACAGTtACTCTSCCXGGACCAXAG 
TCASACT6GAAATCCTAAC5AACTTTTACTTCAT1AACACACX iACAGGTXACCTCC 
GAAA'C, AiGACCTACAACXTGCTISCATXCClACAAAGAAGCACCAATTXHCACTC 
tCASAASCJCCSGISSCAAXXGAAXSGGAGSCtlGAASACTSCCTCAAGCACAGGAT 
GAACTSTSACATCCCTSAGGASATXAAGCASCTSCAGCfvGTTCCAGAAGSAGGACGC 
CGCATTGACCAICXAXCAGATGCXCCAGAACATCTTTGCTATTXXCAGaCAAGATTC 
ATCTAGCACtSGCtSGMXG&GACtAtXSfJGASAACCTCCTGGCTAATSTCtAXCA 
TCAGAXAAACCAtCTGAAGACACTCCrSGAACAAAAACXGGAGAAACAAGATTTCAC 
CAGGGGAAAACXCAXGAGCACXCXGCACSXGAAAAGAXAXTATGGGAGGATTCXGCA 
TTACCTGAAGGCCAAGGAGXACAGTCACTGIGCCtGGACCAXAGTCACAGXGGAAAT 
CCTAAGCAACTTTTACTTCATTAACAGACTXACAGGXXACCTCCGAAAC , SKA se- 
tjusaees wfelcfa hybridise to scy of the foregsisg gaaes, SNA 
sequences s £ro» whatever sources obtained, ijacladiag Et&tur&l 
systbetic or sesi-synthet ic sources, related by autatioc , 
including single o: au 1 c i p 1 a , base substittirioa* , deletions; 
insertions sad inversions to any of the feregoir.g geaes er 
DM sequences. 

3 4. The process- of any of cl&iiss 32 to S3 char" 
acterized in that the 35SA sequence screened is selected 
from the group coopr ie ing D8A sequences free natural 
soutees, synthetic DKA secuetse&s , SKA sequences f roa 
recombinant DNA aolecules or SKA sequences, vh i c h are * 
comb inaE lorn of the foregoing. 

35. A aetfacd for producing- a SKA sequences cos- 
prising the steps of preparing a rec cabinarat »olec«le 
characterised by &n inserted structural ge»e , s&id gene 
being selected £ro» the group Komptieing the DMA inserts 
of G-pSS.322(?«t}7HFiF3 , G-pSR322 (Pat) /SFXT6 or C-pBR322 
(Pet>/EFIF7, 08A sequences which hybridise to atsy of the 
foregoing SNA inserts, ox BXA sequences , fross whatever 
soortf obtained, iaelttding natural, synthetic or s esi~ 
iymthetic sourest related by ant Atioa, including eing>* 
or ttttltiple, base substitutions, deletions, insertions 
and inversions , to «ny of the foregoing BJiA sequences or 
insert* , or ONA inserts which comprise a sequence of 
codeas which cede for a polypeptide similar £a asioo 
acid {.essence to those polypeptides coded for by a»y of 
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- 53 ~ 

tee feregeiag 8KA inserts or sequesces; tr*»s* ersing sc 
appropriate host with said re-eoxsbiaaat SNA xctcleculei c ul- 
turiag said host, sad se-p&r&s: isg ssii SKA sequsates, 

J6» A roathod for producing a IstJA seqweace c«a- 
prisisg ch* step* of culturiag a host trsasf ort&es with at 
least tme rsst ossfa isanE SKA moleesle selected £r©» tbss group 
eeBsptisiag G~pBS32 2 (?$ z) /HF2F3 , S~pBE322 /H^IFS , or 
G-pB&322(Pst) /Sf IF? , ssclecuies w&osa SSA inserts hybridise 
to the SKA inserts of any of the foregeiag eolecules , mol* 
bcuIss whose SKA inserts t frost vh atsvsr source obc.sj.asd, 
iaciudisg satural, synthetic cr seai-syatfaetie sources, are 
raiatari fey astir a r i eo , iaelydiwg siagle or rsuitiple, base 
substitutions, deletions, iaserEietis a-ati inversions to 
the SKA inserts of any of the foregoing cslcctiife , or mol- 
ecules whose SiSA inserts comprise a sequence of todoss 
which code for a polypeptide similar it. assise acid sequence 
to those polypeptides coded for by the t>UA iaserts cf any 
of the foregoing molecules. 

J7. A tserhod for producing « 3HA sequeate 
cosiprisiag the steps of preparing a r*c»«feia«at SNA 
aoiecuie ehsr*c t ex i*«i by an inserted struccwral gene, 
said gene being selected f r eta the group c oa? ris ing 

ATGACCAACAACXGrCXCCXCCAAATTGCTCTCCTCrTGTGCI 
XCXCCACXACAGCXCXXXCCAXGAGCXACAACXTGCXTGGAX TCCTACAAAGAAOCA 
GCAAttTXCAGXSTCAGAAGCTCCTGXGGCAAXXGAAXGGGAGGCTXGAATACTGCC 
TCAAGCACAGGAXSAACTXTGaCATCCCTGAGGAGATXAAGCaOCTGCAGCAOTTCC 
AGAAGSAGGACSCCSCAXXGACCATCXAXGAGAXGCTCCAGAACATCXXTGCTAXXX 
TCAGACAAGATTCATCTAGCACTGGCTCGAATGAGACTATXGXXGAGAACCXCCTGG 

cxaaxcicxaxcaxcagataaaccaxcxgaagacagtcctggaasaaaaactggaca 
aagaagaxttcaccaccggaaaacxcaxgagcacxcxccaccxgaaaagaxattatg 
ggaggxttcxgcaxxacctgaaggccaaggasxacagxcacxctgccxggaccaxag 
xcagagxggaaatccxaacgaacttxxactxcatxaacagacxxacacgxtaccxcc 
gaaac, atgagctacaacxtgcttggattcctacaaagaagcagcaaxxtxcagtg 
tcagaagcxccxgxggcaatxgaatgggaggcxtgaatactgccxcaagcacaggat 
gaactttgacaxcccxgaggagaxxaagcagcxgcagcagticcagaaggaggacgc 
cgcaxxgaccaxcxaxgagaxgcxccagaacaxcxxxgcxattxxCacacaacaxxc 
atctagcactcgctggaatgacacxattcttgagaaccxcctggctaatgtctatca 
xcacaxaaaccaxcxgaacacacxccxcgaagaaaaacxgcacaaagaagaxxxcac 
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CAGGG5A^^CTCATG^SCASTCTeCACCiGA.AAASA.TA~IATGGGAi;GAXTCTGCA 
TTACCXGAACGCCAAGGaGIACAGXCACXGTGCCTGGACCAXAGTCAGAGTGGAAAT 
CCTAAGGAACXXXXACXXCAXXAACAGACTTACAGGTXACCTCCGAAAC, &J5A se- 
quences vaicij hybridize to soy of tbe feregcisg gssaes , SKA 
sequences, ,£r»» whatever source obtained, including natural 
synthetic or setai-SYntbetic sources, related by cuticxoa, 
including single or multiple, base substitutions, deletions 
insertions and inversions to a«y of the foregoing genes or 
DUA sequences, or SKA sequences comprising « sequence of 
codoas vbicb code*- fox a polypeptide similar its aaino acid 
sequence to these polypeptides ceded for by the codcas of 
any of the foregoiag genes or USA sequences; trans £ ortsxirsg 
at; a??ror-ris:a host wicb said retoabiaaat UNA sc-itcule; 
cul curing said host and separating said SNA sequence. 

J8. A ssetfeod for producing a 2>HA sequeace cos- 
prising the step of culturiag a host transformed vith at 
least one recoaHaant SKA tselecoie selected front the group 
comprising aolecwles whose DSA inserts are selected £rois thi 
gronp of genes comprising 

ATGACCAAC AACXGXCXCCXCCAAATXGCXCTCCXGTXGXGCX 
TCTCCACXACAGCXCXXXCCAXCAGCTACAACTTCCXXGGAXXXCXACAAAGAACCA 
CCAATTXTCAGTGTCAGAAGCTCCXGTGGCAAXXGAATGGGAGGCXXGAAXACXGCC 
TCAAGCACAGGAXGAACXXXGACAXCCCTGaGGASATXAAGCAGCTGCAGCAGTTCC 

agaaggaggacgccgcattgaccatctatcagatgctccagaacatctttccxattt 
tcagacaagattcatctagcactggctgcaaxgagactattgxxgagaacctcctcg 
cxaatcxctaxcaxcacaxaaaccaxcxgaagacagtccxggaagaaaaactggaga 
aagaagatxxcaccacgggaaaactcaxgagcactctgcaccxgaaaagaxattatg 
.ggagcattctgcattacctgaaggccaaggagtacagxcactgtgcctggaccaxag 

TCASAGTGGAAATCCXAAGGAACXXXXACTTCATXAACAGACTXACAGGXXACCTCC 

gaaac, axgagctacaacttgcttsgaxxccxacaaagaagcagcaaxxttcacxg 
xcagaagcxcctgxgccaaxxcaaxccgaggcttgaaxactgccxcaagcacaggat 
gaacttigacatcccxcacgagaxxaagcagcxgcagcagtxccagaaggaggacgc 
cgcattgaccaxcxaigagatgctccacaacatctttccxatttxcagacaacaxxc 
atctagcacxggcxggaaxsagactaxxgttgagaaccxcctcccxaatgxcxatca 

XCASAXAAACCATCTGAAGACAGXCCXGGAAGAAAAACTGGAGAAAGAAGAXXTCAC 
CAGOGGAJUUCTCATCAGCAGXCXGCACCTCAAAAGATATTAXGCrSACCATTCTCCA 
XXACCTGAaGSCCAACGAGXACAGTCaCTGXGCCTGGACCAXAGTCAGAGTGGAAAX 
CCXAAGGAACTTTTACXXCAXTAACAGACXXACAGGTTACCXCCGAAAC, DSA 68- 



Board Assigned Page #293 



quescea which hybridise to any of the foregoing ge»«s» BKA 
sequesces , f roo vh*rever sources cbrained „ including natural 
syatketie or s«»i~*ynthetic sources, reisc&fi by ssut&tioo, 
iscludiag single or multiple i base swbst i tutioas » deletions 
ioserticas -ttti invert ions to say of the foregoing ges«s or 
MA sequences or SSA sequaaces vhieh code for & polypeptide 
similar ia amino acid sequence to these polypeptides coded 
for fey any of the foregoing ge&es or MA sequences, 

59, The tssthoa of assy of ilaisss .5 to IB charac- 
terized is that th'e" host is selected f roo the group coos- 

prising seraias of E col 1 1 gtaudc»ca<t , Bacillus cub til is t 

E&elilos s ^fe&rot.herg o pfai las , other bacilli, yeasts, other 
fucgi, aaimal aad plaae hosts., or Hassan tissue cells. 
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- 56 ~ 

HSCOKBXKJUre SKA H0LEC01SS ASS TKEXS PSS 
18 ?RQ8t?CXSS STRtrCTORAL SSKES FOE SBHA8 
FIBROBLAST IHTEKFESOS 



ABSTRACT 



5 Reccabia&Rt 5 8 A aeleeoles *ad hosts cratssf erased 

vith then which coseaia &»ct produce structuri; genes for 
human fibroblast iaterferea and sethods of asking and usisg 
Chejse jaolecuies, host and genes, The recombinant OKA tsol- 
ecules are efaarac rer i sed fc;? structural geass for h«»&» 
10 fibroblast interferes asd fragments thereof. 
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Amine Acid Cojasesiti o« 



from Sirgct frm direct deduces* 
analysis fey analysis by nucleotide 
^ en g.t • Knight eta]. sequence 



Asp 


22.6 


IS. 9 








i i 






6*5 


/ 


i>ar 


i i * / 


1 f. £ 




u i u 






A J 


f i 
u i n 


27. 5 




A i 


Pro 


4 . 4 


. / 


1 


Sly 


5.4 


7.8 


6 


Ala 


9.3 


10.0 


s 


Cys 


M, D. 


1.7 ' 


3 


V»l 


7.9 


£.0 


5 


Met 


trs ce 


2.9 


4 


lie 


10. 0 


9 . 0 


n 


Leu 


26.5 


20.4 


24 


T vr 


312 


7.5 


10 


Phe 


7.7 


9,4 


9 


His 


4.6 


4.9 


& 


Lys 


12.3 


11.6 


11 


Arg 


S.6 


10.9 


11 


Trp 


o.e 


1.0 


3 










TOTAL 


168 


169 


166 



24 
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BIOGEN GB PRIORITY APPLICATION 




This is EXHIBIT F1ERS-19 
to 

the Affidavit of Walter C. Fters 
sworn before me 
, tins '3 th day of November, 2001 



Commissioner for Oath or Notary Public 
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The PAYtm Office, 

25 SovrHAMtTCW BUILDINGS, 

London. 



I, the undersign&d, being an officer duiy authorised in accsjrdinee with Section 
62( 3.) of the Potssas and Designs An, 1$07, to sign and issue ctmficates efi foebaSJ 
of the Campiroitar-Gaterai, hereby certify that annexed feereto is 2 wwe copy of 
document* as originally filed in connection with die Patent application identified 

therein. 




\¥itne-SS. my htfid this 
J .jay of ?•' i-'CH 
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PATENTS ACT 1977 3 APRIL 1980 

(Kliies 6. 16. IB) 



75w ftfftnt 0»t« 19 8 0 

Laftdon WC2A !AY J J 3 0 & 



BEQUEST POR THE GRAfJT OF A PATENT 



THE GRANT Of A PATENT IS REQUESTED SV THE UNDERSIGNED QH THE BASIS Of THE PRESENT 
APPUCATfOfi 



I Applicant's or Agent's Reference *»«wt # »xumi*1 



it Titfo of iRvatftton _ Secoa-isart I'sslaciles asd thsir use it. 
jsrod'-icisg structural eezes for h'^ran fibroblast izrerfen 

HI Appiican* or Applicants iSs* jibm 2f 

N»m» (Fiw «f eaiy esslitam) , 

2& HaadelsJiace , Viliesstad, Curacao, I'etherlscds 

Astilles s • •* 



Wjnw (ai »cof«S *ppi:c»RS, it mors t 
f-telkmiJiiy „ „ 

VST 

tb| A stJiirirwni or> Pttflnta form Me, WwilE 
Is* fumiihetf 



V Authorisation of A3 s ot rs***^ * MSVBtTHJC 



VI Adsif&ss fpr Service /Sw nsar 5? 



?0/?2 Chare f»ry L&se 



Vlt Declaration of Priarfty **** # „ 

Country f iiing c}«* Fife f*umfc*< 



\ 

\ 



VH! The Appiicaiiort claims an eariie - date under Section 8{3). 12<6), tS{4) or 37{4SfSw now 
£>r)ier eealiestksn. of ptttm svjffibef „ _ »rcJ (Sing da; », — ... 
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A ¥t& »wlie««w «B*!»«* Bvs lapwing fiumiier 
e* sfcftstf.*! 

1 



1 Jbsusrt , 
J Bsserioiieift . 
3 Osiratt)- 



4 0tsi«neS«i . 





J 


ShsstfsS 


5 


Shsiifii 


3 


g»st!t! 


4 


SissiM 


5 



0 



Appfy. 



§ £g0«mg Ay? fieri vt.kvs of * 



X lj is wwnst (W! F^vsrs ot as drawing! fit any) **»ul3 wcssffioariv «» iwsrtct worn cusJisnes! 



t Thti (ann. wtwsfl oomti<«*3, tfteaSt 9* )>f»u0st er «nt ss t.*» tern 0*fta sojnter - «w tti* pmsM Jm 

««) tw» sas« of ??>» encr>i»>eft «t tr» invsfliiOrt, 

2 T>v* fliM, *3$r»u *nd rs*tis*aSitY of **sn ajisjii-safrj srs TO fctf ir* tr» igxsi pf'fiwi »i ffi. Kjaas of 
si*rwr*f s#tt&n snsiitti te» *f)G:£*r$d & ty. f i. Bosiia consort* snswSd tn*>. rxscrsre ri™, if 
ttwrs *?$ mey* f:Kan rwa aoositsriss ta& •rtvrrsw..?.-', <£>n£&min§ tns thitd iind funr»fi *sp ^ :*i3s inat^i* a* $i**rt 
ctt a u^ar*** (kiwi, • ~ 

3 tr» ft&afc&tt er is/*?* th* sol* tf\**«$o:f or Jh* kjim inwtntof*. tn* <i >-i*f»ti>fi U) *o irijt 
*H*k *i »V fet 0»ff«ttttd *™i »♦ »fj.*ni*t«* n«wn«nt (i>i a*«t«A. it Ikm* t h « .« no: th» tw »■» 
»*a»wio« its JN>«iti b* Kn>tx out una * jtjunwnt «>M o» <«ow»»o » tot Jawl »*«> ;«».iu Fef fn ?>a.?/7?. 

4 If ttw ivsth** is>sje:ftt *rt *^t, w>4 *^sj a-^<J'»u af hj^ ef top* ft-u i^jftii fa* mtfiasiwS 
m <*m isioi *v»iijjs)t ti v jfti vi; mtti injjisttion wiii >«- asftfteoM-ts »» *>-> vwwnuR'^ tef »» •»»« » 

tf« ijjsiaattsft up te grim of > p*;«.-,t jnfl to «tm» !>tt»rn »s jrjni»s. 

$ !f no surtjotstd ts«fli <» iaooim«j s.i jdanra <er «rv.» m tut Uaat4 Kirsieatn to «ft<r" *S soairtwiMs «r.a 
notiot m«y »i nnns <» nttM K VS. It ;i ikmmwiM tMH * «i»a«5f« numosf b« eretrSrt if 

6 Th# ijsctiratien of pnvttw st Vli s>soyfd cm tr-* a*t* <st tf>* fwtfvkswi 53w^ #f«J tr» s> j.-nry in which *t wjk 
flMdt MS insisiti «w t" if* numo*r. « «v*<t*W*. 

7 Wt»n an JSStatiM ct ff.*a* br virtu* of *ta<o» BiSi. M(61, JSW! w 37(41 tr» wc'MtiM* wttion ihcraUt 

t?ft id4nt<fi«^f jf! VtH t^<» DDRKnr of 1f>* «»}S>£f jt^iit^4t^>n of 4^tV pvtffvt $.'4Rtlftj tNftMKat K;«M-ft*C. 

8 An tftm iMf uy> wrfy wtw* (srjyiwjjty tinteiiHtf, Aft »xfir«j iutne'nwioo ttgntd sy tt» asoiitnitiit 
mutt t* f»eeiv*o by »♦ ?*«.*;! OK«* oe*o« tx» «> issmy of 3 montM »«m» th» Siting am. 

6 AmwUtn 0* wwiionn <i te w>t eestftsifity oi tyoiatn^ j>«biieKios o! ifiyf.ij>o-ii itlttjaj to ««y 

•mtfe, ovittriji ef e*»i« imMw e> »o*?M<i fof <o* « «*r (0K*isi S*cM» 53' t r a sssei. fn jcaiisofl 
itstf «r »s»!Iatian fsf » ttltn ftw tw*n « f< C *t«>! Off«a w» tammtittt' w«* tcc»ief*t wMtivtr 
&u^k«ti3ri of £o^fyi«nicjiis« f f t?i* invsmmtt sfteuio' m pfchifei^ &r fnjfictffj vncttt wtasort 22 of th» Act: ant* 
wiii into™ w» *set<««it <f »«fai ofohioition « »*cMMry» 

Tf} Aseiiantj f«K5tnt in tx* Un<t«t) Kin^tfont »w «tH> t*Hxot*6 t»»»i. und*rtn« jxo«i*ie(3 s? **oiOR 23 
faipiiosttsms «ei ft* »*roit9 wiltwut »rtt»n pttfflitDan or x«to «n «ic:iai:as «« omt fifed f«t l*n 

^isn six ;? : nj¥itX!Ji3Y in sfi» Uojtft^ Kifsjecm ?cf « taw*fi? ih« w«« irrwrns^jt ifsi rsv d«e<^i&ft (jf^fiiGstifij 
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Walter Cbarles fXESs 
3s 3. 



NOTES 

t Ths ftsmsis! and sogtsssitii of !ha 



i£» ft*ftfcSC, Xft-tf Gi S)f 4;fl 

sod snstJwe ts tftii lorm. 
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RECCJJ8IKAXT VHA PJDLEC'ULES AMD TKEItv USE IN PRODUCING 
STRUCTURAL GSNFS FOR HU>'AK FIBROBLAST ■ K?£^"~;'0:; 



tectmicai, nzw or tKVErfnoH 

This invention relates to reeombinane DMA 
isclecules and their use in producing structural genes 
for nvuaan fibroblast ir.cerf eror. . The recotrjai nans Dl«A 
»olecules disclosed herein are characterized by DMA 
sequences -chat code for polypeptides whose amino s~id 
seguer.ee and composition are substantially consistent 
with human fibroblast interferon . 

BACXCROUWS ART 

Two classes of interferons (""IF" 5 are knows to 
exist. Interferons of Class I are smal 1 , acid stable 
(glyee ) -proteins t- it render cells resistant to viral 
infection j A. Isaar t and J. Lindenstann, ''Virus Inter- 
ference lr The Interferon", Froc. Roy al Soc. ; Ser. S. , 
347, pp. 258-c J ii- i and w. £:. Stewart, XI, The 
Interferon System , ipringer-verlag (hereinafter 
"Iia..isa«fe""> S)*.tes» ) } . Class II IFs arc acid labile. 
At present, they as i paoriy characterised. Although to 
see* extent cell s> »ci£ic 5 The t rite r f e r en Syc?e:r. , 
pp. 135-45), ifs ar? not virus specific. Instead, IFs 
protect cells aga*:. ?t s wide spectrum of viruses , 

Two antiiiinicslly distinct species of Class I 
hassan interferes i ' "A IF"} are known to exhibit JF activity. 
One IF species, i: : .-oblast interferon { "F IF"], is 
produced upon appr rpriate induction in diploid fibroblast 
calls. Another IT species, leukocyte interferon {"1.8 IF" ) 
is produced together with minor afsounts of F IF upon 
appropriate induct! on in hutsan leukocyte and 1 y»pho« 
blastoid cells. Beth are heterogeneous in regard to 
sise, presumably because of the carbohydrate raoiaty, 
F IF has been extensively purified and characterized 
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(g. Knight, Jr., "Interferon; Purification And Initial 
Cfcaieeterisaties. Freo Huaan Diploid Cells", F-roc. Mas I. 
Acad, SCI. USA, 73, pp. $20-23 (1976)}. It is a glyco- 
protein; of about 20,000 molecular w«si ght {«, wiranowska- 
Stewart, et al ■ , "Contributions 01' Carbohydrate Moieties 
To The ?hysxcal And BicJogical properties Of Hurcen 
Leakoeyte , Lyssphoblastoid And Fibroblast interferons", 
A bst. ^ ..Mee ting Ager. Sec, iiicr^iol^. p. 246 (1578 55. 
Its amino .acid composition has been determined 
(S. Knight, Jr., et al , , "Human Fibroblast Interferon-. 
Arino Acid Analysis And ARuno~Terwinal Assino Acid Sequence" 
Science, 207, pp. 525-26 (1930)!. Elucidation of its 
aaino acid sequence is in progress. To date, the awino 
acid sequence o£ tfte NHj terminus of the mature protein 
has been reported for the first 13 asino acid residues; 
Ket-Ser-Tyr-Asn-t,eu-be«-'Cly-Ph«-tea-Glr>>Arg-Ser''Ser. . . 
£E. Knight, Jr., et al . , supra I . Two distinct genes, 
one located on chroiaosome 2, the other on chromosome 5, 
have been reported to code for F IF 1.0. U. Slate end 
F, H. Huddle, "Fibroblast Interferon tn Man Is Codes! By 
Tvo Loci On Separata chro^HcsoK•.es , ^ Cell, 16, pp. 171-80 
{197S}). Other studies, however, indicate that the gene 
for F IF is located on chromosome 9 {A. Medger, et al , , 
B l»volveeent Of A Cane On Chro»oso«e 9 In Human Fibroblast 
Interferon Production" , Kature, 2&0, pp. 493-95 {197U}}, 

Le IF has likewise been purified and charac- 
terised. Tvo components have been described, one of 
21000 to 2 20 CO and the other of 1S0DQ to 18000 uolecular 
weight (K. C. Zoon, et al . . "Purification And Partial 
Characterization Of Human J,yt»phcbUstoid Interferon", 
Froc. B*U. Acad. Sci. t'SA , 76. pp. 5601-&OS (1979J). A 
portion of the amino acid sequence of te IF has also 
been determined, i.e. , 20 amino acids f rc.o tne araino 
terrsinus of the ssature protein {K. C. Zoon, et al . , 
"Aaiao-Xerainai Sequence of The Major Component of Human 
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Lymphoblastoid Interferon", Science , 207. pp. 527-28 
{13S0I} . 

A comparison ot the initial assin© acid sequence 
of F I" and te IF reveals no detectable homology uit!un 
5 the first 13 ssino acids. The total amino acid composi- 
tions of the two species are also distinct. Its addition, 
degradation of the sugar residues of the two species by 
perionaCe . indicates that the carbohydrate ctr>.i~r.:rs of 
the two ifs is different {B. wiranowska-Stewarc, et al . , 

The two species of KtF have a masher of dif- 
ferent properties. For exatspla, anti-htwaan Le IT anti- 
bodies are less efficient against F I? and anti-sera to 
husaan F I? have no activity against human Le IF {The 

15 interferon Svstgm , p. 151). U If displays a high 

cagrse s :' activity in cell cultures of bovine, feline or 
porcine origin whereas F IF is hardly active in those 
cells but has beer: reported to be active in rat ceils 
(P. Due- Go i ran, et al . , "Studies On Virus- Induced Inter- 

JO feroas Produced 8y The Bias an Asiiootic Keisbrane And White 
Blood Cells", Arch 1 _Ges . Virus Forsch. , 34, pp. 232-4 3 
{1971)). In addition, the t»« l?s result frca di f feretnt 
itKNA species (and therefore fro® prssw-ahiv different 
structural genes) that code for polypeptides of different 

M primary sesjuenca {8. L. Cavelieri, et al , , "synthesis of 
Kuaan Interferon Sy xenoous laevis Oocytes: Two Struc- 
tural Cencs For Interferon In Huisan Cells", Proc. Eatl. 
Acad. Sei. USA, 74. pp. 3287-91 {1977}). 

Although both Le and F Ifs. occur in a glyco- 

30 sylated fcrta, removal of the caroohydrate isoioty {?, .J. 
Bridgsn, et al . , "Kumar. tyspboblastoid interferon", 
J. Siol. ChaiTi. , 252, pp. oSSS-87 (197? }) or synthesis of 
IF in the presence of inhibitors which preclude glyco- 
sylate on {W. E. Stewart, II, et al., , "Effect of Giyco- 

.35 sylation Inhibitors On The Production And Properties Of 
Buaan Leukocyte Interferon", virology . 97, pp. 4?3~?& 
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(1979); J, fujisawa, at al . , "iforsgiycosyisted Mouse L 
Cell interferon Produced By Th« Action Of Tursicsrtyc: n" , 
J. Biol- Cfteis. , 2S3, pp. { 1<578 } ; E, A. Havel 1, 

ejjL, "Altered xciacular Species Of Hasan interferon 
Prosuesd In The Jr»sence Of Inhibitors of Glycosylate on" , 
j. Biol ,; ,£hss. , 2S2, pp . $425-27 i 1 9 7 ? } ; The J r.ter C «?r or; 
svsjesj. p. 181) yields a 'smaller fora of IF which still 
retains usast or ail of its IF activity. 

Both r IF arsd Le IF nay, like isany human 
proteins, be polymorphic. Therefore, ceils of parti- 
cular individuals &.ay produce i T species within each of 
the snore general F IF and le IF classes «hieh are physi- 
ologically similar hut structurally slightly different 
than the prototype of the class of which it is a part. 
Therefore, whils the protein structure of the F IF or 
Le IF »ay be generally well-defined, partic«i*r indivi- 
duals may produce TFs that are slight variations thereof. 

if is usually not detectable in normal or 
healthy ceils ( The Interferon System , pp. 55-5?}. 
Instead, the protein is produced as a result of the 
cell's exposure to an EF inducer. IF inducers are 
usually viruses but say also be non-viral in character, 
such as natural or synthetic dcKS&le-stranded W*A, intra- 
cellular (sicrcbss, microbial products and various chemical 
agents. Numerous attempts have been »ade to take advan- 
tage of these son- viral inducers to render human cells 
resistant to viral infection (S, Baron and F, Dianzani 
<•*»•>• 7*M* .. Rgpo£LLG-L.8i9ig.SX »«rilcinc, 35 {"Texas 
Retorts"}, pp. £28-40 {1977}). These att.efp.pts have not 
bean very successful . Instead, use of exogenous IF 
itself is now preferred. 

As an antiviral agent, HIF has been used to 
treat the following: respiratory infections ( Texas 
Reports . pp. 486-96); herpes simplex keratitis i Texas 
Segorts, pp. 4S7-S00; :R. Sundjaacher, "Exogenous Inter- 
feron in Eye Diseases", Intern at io n a 1 , V i r o 1 ogy . , .I.V .• The 
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Hague- Abstract, nr. W2/11, p. 99 {1978} ); «c«te hsncrrhagi 
conjunctivitis '(Te,xas H e sor-B , pp. SDI.-iO): acenctvxr'js 
Xera teccnj unc ti v i tis (A. Betsane. et al ■ , I S:*; Me»o f-?-.3I3i 
jOccoiJcr, 1 979 ) ) ; varicella zoster ( Texas Seyerrs , 
pp. SU-ISJ; cytcsesalovirtts infection i "r* as R eports, 
pp. $23-22); «"3 hepatitis B { Texas Reports , ??- Sii-2r;. 
See si so Tb£ j£ tg r f a r;gn,„Svgtgf; , pp. 307 -IS. in these 
treatments P IF and Le Jf way display different, dose/ 
response curves. fo««'-'?f, isr^a-scals use of tT as an 
antiviral agent requires larger amounts of HJF than 
heretofore have beers available. 

IF bis ~t>rer <ff»^ts ir. scH: triers to its anti- 
viral action- For exasiple, it antaoonices the effect of 
colony stimulating factor, inhibits the growth o£ hemo- 
poietic colony- forsuruj cells and interferes «;th the 
norisal differentiation of granulocyte ana* isacrrsphage 
precursors f Texas Reports , pp, 343-49! . It Hv-o inhibits 
srytiuoid differentiation ir. CHSO- treated FrnaneS leuke~ia 
ceils ( Tssas Resorts , pp. *23-28l . Sos-.e cell lines may 
be considerably core sensitive to f Jf than ts £>« IF in 
these regards (3. Eirshom ans K. stran-rier, "U interJeron 
Tissue- Specific? - Eii'ect Ci Hussar Leukocyte .\r>d Fibro- 
blast iero-r. The Cro--' of Ly-.ph»fel as :,oi d And 
Cstaosarccrsa Call Lines", J . Ceo . vira l . » 3S< pp, 573-77 
(1977): T. Kuwsta, et.js„i^. "Ccr-par is:;; Of Tfc>! Suppres- 
sion Of Cell And Virus Crowtfi In "Trans forssec - tfustan Cells 
By Leukocyte hnet Fibroblast interferon", j..-._j?.tv».»...Virgl^ < 
43, pp. 435-35 '< i»79 ) !. 

IF »ay also play a role in regulation of the 
ijanmne response . for example > depending upop. the dose 
and time of application in relation to antiosn, IT can 
be both irnrusjopc'tsntiar ing and i cantnosu por 8 s s i ve in vivo 
a** 3 ir; ^^ro (Texas Reports, pp. 357-69 S . In addition, 
specifically sensitized lymphocytes have been ibserved 
to produce If after contact with an.ti.5en. Suci ar.-a^sn- 
! n;1-;cerf 3 F could there for* fcs a regulator of tie itrjsone 
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response, affecting both circulating antigen levels and 
'^j-essioo of cellular inmimity {Texas. SeBorts p». 3 70-74). 
y 3 jst> known to -enhance the activi ty of killer 
ivspJjocytes and antibody-dependent celi~«et$iat«d cyto- 
toxicity {8- R- Rertserwan, et al.. . "Augssentatios Sy 
j»t«rferen Of Hui»an Natural And An tibody-De jse nde r. t 
Ceii-Scdioeed ^Cytotoxicity" . Hatuyg, 277, pp. 221-23 
jl979); P. fcevsriey and D. Knight, "Killing Cosses 
rurally". nature , 278, pp. 119-20 (1979); Texas Mparts, 
pp. J?-'-S0; J- P.. fiuddlestone, et al . , "Induction Ann 
Kinetics Of Satoral Killer Cells in Busans Following 
interferon Therapy", Ketwre, 282, pp. 417-19 {1979); 
5. Sinhorn, et el. . "Interferon And Spontaneous Cytotox- 
icity in Jiars . II . Studies In Patients Receiving Exogenous 
Leucocyte interfere. Acta Wed, Scand., 204, pp. 477-33 
(15/6)}. 3oth may be directly or indirectly involved in 
the iiWfcunolooical att on tamor cells. 

Therefore, ifs addition to its use as s human 
antiviral asjent. 81? t*s potential appi i nation in anti- 
tas»r and anticancer therapy {The interferon System, 
pp. 319-21 and 394-93:. It is nov fcnawn that JFs a£f«ct 
the growth of ssany classes of tuasrs i« aany animals 
(The Interferon Syst-:ri, pp. 292-304). Thay, like other 
aRti-t«»»r agents, s?-«» s»ost effective when directed 
against small tutors. The ar.titwacr effects of aaisai 
ST are dependent on dosage and tine but have been demon- 
strated at concentrations bslsw toxic Javsls. Accord- 
ingly, it-onerous investigations a«d clinical trials have 
been and continue tc fee conducted into the 'antitusssr and 
anticancer propertis s of Kirs . These include treau»sr.t 
of several m&i ignant diseases such as osteosarcoma, 
acate myeloid leukemia. multiple »yelonsa and Hodokin'a 
disease ( Texas gepov ts, pp. 425-35). In addition., F IF 
has recently been shown to cause local tusios: re;ressicn 
when injected into subcutaneous tsasoral nodules ir, 
we 3 anoma and breast earcine»a-a££ected patients {~ . Rewoco, 
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et a < . , "Hunan .Interferons And Intralesional Therapy o£ 
Melanesia And Breast Carcinoaa", Ay«r. .'■.s.r.wC .For.. C areer 
pesesrch, Abs nr. 993, p. 246 j 1979 ) } . Significar.tly 
^Qg,. cell lines which resist the arjtieel lular effects of 
1 S if remain sensitive to F IF. This differencial 
e (iect suggests that F IF may be usefully employed 
against:, certain classes of resistant tumor cells vhich 
appear under selective pressure in patients treated with 
high doses of le IF (T, Kuwsta, at a i . > sunra; A. A. 
Creasy, et ai. , "The Bole of G^-G^ Arrest In The Inhibi- 
tion 01 Tuwor Call Growth 8y Interferon", Abstracts, 
Conference on Regulatory Functions Of Interferons, N.Y, 
Acad. Sci. , nr. 17 {October 23-26, 1975)}, Al though the 
results .of these clinical lasts are encouraging, the 
anti tusor and anticancer applications of HI F have beer, 
severely hampered by lack of en adequate supply of 
purified H 2 F 

At the biochemical level TFs induce the forma- 
tion of at least 3 proteins, a protein kinase {3. l.eoleti, 
et al, . "interferon, Double-Stranded RNA And Protein 
Phosphorylation" . rcr.-c. satl . Acad. Sc i. USA, 73, 
pp. 3107-11 (1976); A. G. Hovanessian and I. M. Kerr, 
"The (2'-5' J Oiigoadenyiste (ppp A2 ' -5A2 1 -5 ' A) Synthetase 
And Protein Kinasfc(s) From I nterf ercn-Treated Cells", 

J. Binchem, , 03, pp. 515-26 ii9?9)), a { 2 ' -5 ' )0ligo( A > 
polymerase (A, G. Hovanessian, et al . , "Synthesis Of 
Lov-i-soiecuiar Weight Inhibitor Of Protein Synthesis with 
Eftsyae From interferon- Treated Cells", Nature, 268, 
PP. 537-39 (1977]; A. C. Hovanessian and I. M. Kerr, 
£H£j_JL: ...Siochen. suara \ and a phosphodiesterase (A, Schmidt, 
Si_y^. "An Inter ferco- Induced Phosphodiesterase Degrading 
!2 ' ~S ' }ol igoisoadenylate And The C-C-A Terminus Of 
ttW&",>roc. Natl. Acad, sci. USA, 76, pp. 478S-92 
{1S79JJ, Both F IF and Le if appear to trigger similar 
ensvwatic pathways (C. Baglioni, "Interferon- Induced 
Enzysatic Activities And Their Role In The Antiviral 
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State"- c eil - 17, pp. i 1979 i 3 and both way share 

a coswon active -core because they both recognize a 
chrc«»sotae 2i-codes call receptor in. Wiranow&ka-stewart. 
»7fte Sole Of Hossafi Chrssacsonie 2J In Sensitivity To 
Interferons", J . Can . Virol . , 31, pp. 629-34 U?77$)- 
The -sppearsr.es of one or acre of these ensysses in ceils 
treated with' IF should allow a further characterisation 
of proteins with IF-like activity. 

Today. F 1? is produced by human ceil lines 
grown in tissue culture. It is a low yield, expensive 
process- One large producer makes only -40-50 x 10 s 
units of crude F If per year {V, c. Edy, et al , , "Human 
Interferons Large Scale Production In £s<bryo Fibroblast 
Cultures", in Hu'ff.an inter feran {w, r, stinebring and 
?. J. Chappies, eds. ), Plenum publishing Corp., pp. 55-60 
{1973} 5 • On purification by adsorption to controlled 
pore glass beads, F IF of specific activity of about is 6 
uaics/mg may be recovered sr. 50% yield frosr. the crude 
cell extracts (A, Siiliau, et al. , "Human Fibroblast 
Interferon For Clinical Trials: Production. Partial 
Purification And Characterization", Antimicrobial Acents 
Ant} Chersc therapy , pp. 4<5-5S fi373})- Further purification 
to & specific activity of about iO 3 wnts/r.g is accoa- 
piished by sine enelate affimry chromatography in about. 
100% yield {A. fiiliiau. e t al , . "Production, Purification 
Asa froperties Of Hvtatan Fibroblast Interferon", Abstracts , 

Acad. Sei. , nr 29' (October 23-2&. X*?« ) >. Because the 
specific activity of F I? is so nigh, the amount of F IF 
required for coraaerciai applications is low. For exaaspie, 

100 g of pure IF would provide between 3 and 30 million 
doses . 

Recent advances in molecular biology have made 
it possible to introduce the d:;»>. coding for specific 
non-bacterial eukaryotic proteins into bacterial cells, 
in general, with DMA other than that prepared via chemical 
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sV3 tnesis, the -csrsstruction of such retOKbirtant S>SA 
ssclficuies comprises this seeps of producing a single- 
stranded ONA copy icDi.'n) of a purified messenger RiiA 
(aSBWU template for the desired protain: converting the 
j ciStt to dgui>ie-s trended OKA r linking the DMA to an 
Appropriate' si tff in an appropriate cloning vehicle to 
ferns a recofiifcinimt SUA, molecule arid trans forair.g an 
appropriate host »itn that recocibment G;?A noiecv.ie. 
Such transformation .?.ay pecsait Che host to produce the 
if desired protein. Several non-bacterial senes and proteins 
have fceen obtained in £^ col i using recccbinanc DMA 
technology. These inclede, for example. La IF 
{C. Weisssann, at a! . . Seminar. Kassachusetts Institute 
of Tachnoingy, January is, 19S0;. In addition, recombinant 
i i CHA technology has Seen employed to produce a plasjrsid 
said to contain & gene se<juer.ce coding for t :s 
(T. Tans juchr , et ai . , "Construction And U5er.tAiicst.ion 
Of A Bacterial fiss-.id Containing The Hufr.sn fibroblast 
Interferes* Csne Sequence", Proc . Jar; an A cad : ;?r_....S , SS, 
2* PP- 464-69 (1975}).. 

However < in neither of the t'c-r;:c •:.;:;•} has the 
actual gene »f F IF tsen -described a:,d in 

neither has that sequence bear, compared to the initial 
asr.ino acid sequence or arrsino acid composition r>f authentic 
F If, me former »orK is directed only to la IF, a 
distinct chejf.icai, hicio?ical and iswmoiosical Class 1 
interferon from ?' i? {c£. sctra) . The latter report is 
has-ed solely on .hybridization data. These data do net 
enafcie one to determine if the selected clone contains 
the -<-::e or act-jai gens sequence coding for :•' if or 

the cloned gene sequence will i>e able to express F IF 
in *>ecteria. KyS>ri dilation only establishes that a 
particular D«A insert is to seais extent h»»©legs«s with 
* ft S coir.pl ecentary to a ssRHA csstponent of the pely{A>XKA 
tii9 * indeces- inter fercn activity when injected into 
oocytes . Moreover , the extent of any nesoicgy is dependent 
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on jhe hybridization conditions chosen for the scresnihq 
nrccess. Therefore, hybridisation to a saRNA component 
of poiyfM K-'JA alone does not demonstrate Chat the selected 
25}iA sequence is a sequence which codes for F IF or » 
poij'peptids which displays the icmu.io logical or biological 
idivityro^ T It. 

At a sawin&r in 2urich or. February 25, i?3C, 
Tani guchi stated that he had determined the nucleotide 
sequence for his hybridising clone . He also stated that 
the first 13 araino acids coded for by that, sequence -'ere 
identical to that determined by Knight, et al. . surra, 
for authentic F IF. Taniguchi did net disclose the fall 
nucleotide sequence for his clone or compare its saino 
acid cosaoes.i cica with that determined for authentic 
f IF. Hot is this invention addressed as is the apparent 
suggestion of Research Disclosure Ho. 1S3S9, pp. 35.1-&2 
U9?9i to prepare pi- re ax substantially pare IF «rSN» 
before attempting so clone the HIT gene. 

DSSCLOS ilS^ OF THE IHVSKTIOH 

The present invention avoids the uncertainties 
referred to by providir.o the identification and a source 
of a structural gens whose nucleotide sequence is substan- 
tially consistent vith the knovr. ajsinc acid cossposition 
ana sequence cf authentic f IF. 

By virtue of this invention, it is therefore 
. possible to oh tain a structural gene that codes for a 
polypeptide whose ajsino acid sequence and composition is 
substantially consistent with authentic ? If. Replica- 
tion of these genes in appropriate recombinant DNA 
c oi*cule-host wcxtinations periaits the production cf 
large quantities of these genes. These genes are useful , 
either as produced in the host or after appropriate 
oerivatiratioi'i cr modification. 10 compositions and 
s»etheds for detecting and improving the production of 
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these protects themselves and in selecting other genes 
related thereto • 

units c:i::ki rr:ch or the dr aw ■ k;s 

figure i is a schematic outline of on* sssSodi - 
^jf-r ci a process of this invention for preparin? a 
msxtwre of recombinant DMA molecules, some of which *re 
characterised by J nserted £X:a sequences that characterise 
this invention. 

Figure 2 is a schematic outline of the initial 
clone screening process of this invention. 

Figure 3 is a schematic outline of one eafcodi- 
»8»t cf a clone screening process using DKA sequences 
prepared in accordance wish tne invention. 

figure 4 displays the nucleotide segwsnce of a 
coaposire DMA insert to 3 recossoinant OKA aolficul* of 
this invention . The sequence is nucJiered fro» the 
beginning of the insert well into the untranslated area 
of tne insert. Nucleotides S&-1.2? represent a signal 
sequence and nucleotides i ^ 2 represent the "Esators" 
fibroblast interferon. The ammo acid sequences of the 
signal polypeptide are depicted above their respective 
nucleotide sequences r the amino acids of the signal 
polypeptide being -.sarijered from -21 to -1 and its other 
*st»re interferon fro* 1 to K . - a c , y »e« yi »st. d < v 

r .t^-f, - ^ t,se ,v £ «.tn o a — ^. t .-) : . u . > . i--. . ? ,-i .v. ,- j vrr---Tti ; i ,c". a d ...i,'v 

'f - ...... v 1 - 1 1 1 

figure S displays the orientation and restriction 
isapjj of several pl'as'm'ids' in accordanr* vith this invention. 

Figure £ is s comparison of the amino acid 
composition of h«a-.on fibroblast interferon as determined 
in accordance with this invention and that data rained 
frasi authentic fit-rcbiast interferon. 
^ Fitjvr* 7 siayU^j * f«*1r»if "»«>* map &t tit* F IP 38*4 

" mv * »*<i !«5v«xCm^ j*r«T*jy i« u« wt> *g 
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gsst^l or carrying Owt ivr^~ZS* 

In order that the invention herein described 
ra av be more fully understood, the following detailed 
aescrt?ti»»> is set forth . 

In the description the following terras are 

employed";" - 

v.ie :.-*■: :v« — A ir.onofneric unit of CSA or RNA 
consisting of a sugar aoiety (pentose), a phosphate , and 
s nitrogenous heterocyclic base. The base is linked to 
ib the sugar asc-it-ty via the giycosidic carbon {1* carbon of 
tjse pentose J and that coadsi nation of base and sugar is 
called a nucleoside. The base characterizes the nucle- 
oside. The four mh bases are adenine {"A"), guanine { "O" } , 
crytosine {"C**>, and thymine f-T"J. The four 1 nses 
li ate A, G, c ar.d uracil !"U"}. 

DHft Seysefice--A linear array of nuci -iotides 
corrected one to the other by phospfcodi ester h->«ds 
between the 3* and $' carbons «£ adjacent pentoses. 

Cod or- — A »HA sequence of three nucleotides ia 
20 triplet) which encodes through atotK an amino ecid, a 
translation start signal or a translation termination 
sie:sai. For exarr.pia. ^he nucleotide triplets TTA, TTC, 
CTT, CTC, CTA and CTG encode for the aaino acrid leucine 
{"Ley"). TAG. TAA and 75A are translation stc? signals 
and ATG is a translation start signal. 

Read! n 3 fratfte -— ?he urouping of ecd-ns during 
translation of siflh'A into amino acid segwences . " During 
translation the proper reading Erase oust ba r.aintained. 
far exa-pie, the sequence CCTCCTTCTAAC aay be translated 
in three reading fr arses or phases, each of which affords 
4 different are i no acid sequence: 

err OCT TOT AAG--AU-CUy-Cys-;.ys 
0 £i£ EH SIS AG—Leu-Vai-Vai 
CC TGG TTC TAA C»--Xrp-Leu™{ STOP) 



2i 
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poiyper zi da—A linear array of : r.o aciis 
connected one' to the ether by peptide bends »etveer. the 
~a»iRO and carfaoxy croups of adjicer.t: awirjo aCics 

G eng^g — Ths er.ti re D;:a cf a cell or a virus. 
It includes inter alia the structural 9er.es coding for 
the palypeptides of the substance, as well as operator, 
promoter '£h<3 ribosene binding and interaction scg-iences, 
including sequences such as the Shine-Daigarno seguenres. 

Structural Cene ~»A dn'A sequence which encsdes 
through its template or tsessenger RBA ("nRKA" 5 a seguer.ee 
of amino acids- characteristic of a speci f i e polypeptide. 

?ranscription --Tbe process of producing r:Ri;A 
frca a structural gene. 

translation — The process of producing a polypep~ 
tide from ,<&R.HA. 

£xc ♦ e S s i c y -The process undergone by 3 scree- 
tarsi gene to prcc-.-re a polypeptide. Tt is a eosabiae- 
tier: of transcription as 2 translation. 

f 1 asaid — a ner.chr ossosccsa 1 double-stranded CJJA 
segusr.ee ccaprisir.; txt intact "repif son" such that she 
plssisis is replicat*.;* in a host cell. When the piaswid 
is placed vithin a unicellular crsranisrs. the charac- 
teristics of that -. rganis» may- be e bargee; or trar.cicrfssd 
as a result of the OfiA of the placid. For example, a 
plasaid carrying tt* gsne for tetracycline resistance 
{Tet x 5 transforms 1 cell previously sensitive to tetra- 
cycline into cne wrich is resistant to it. A cell 
transformed by a pJasaid is called a " trans forsaant" . 

Phage or Ba cte r i o ph a e e~ -Bacterial virus many 
of which consist of OKA sequences eneapsidated in a 
protein envelope or coat ! "caps id" 5 . 

Cloning Vehicle —A plassic, phage &WA or other 
SNA sequence which is able to replicate in a host cell, 
characterised by on* er a small nxxber of endonuclease 
recognition sites at which such CSA sequences may be cut 
in a determinable fashion without attendant less of an 
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°i/a 



5.2 
S. 7 
0, 7 
! .0 
0 T 7 
3 .0 

0 .5 

c.s 

1 . 2 
<0 , 2 

0 

•■0. 2 
0 



0 ** 

SC . 2* 
0** 
0 

0*" 
0 

c* 

0.5** 
J. 7 S 
5.2* 
C,7 X * 



* DXM cejUuioss paper rjethad 
x* Niiroce 1 iu lose sheets 

Tisarafssre, clone 0 j^j contains a recaniisiiins s ;a asUc-ale 
capable of J»ybridiasiag i* IF sXtJA, fro^ tosai coacaiaiag 
J IF aKSA. Non-specific RNA-SSA ijisaiag is alshly unlikely, 
because z cosparissc oi srstiisss tA ant! '•A 5';"<i>aiii sab- 
stsntiiily ss cas-sf fci* ic bidding o£ ST E<i;.l i ches* 
ssse exptr i^ers t s . £ . g , as aonicorei by trans Lstioa in a 
rabbit reticulocyte lyssce is thz preser.re o J "^S~a«thicsi*«, 
£»i love 4 by gel «l«ctrephctcsis . *s 4 escribed ziove. Close 
0 |/g «*s £■ wU K3S01 <C-?s?,3 52 (?s t. > /E7I ? f 

f"C~»3i0i-p»~rs "5"} , izs r8csr.S>ia«T>t SKA rsol*cttl* G-?SS3J2 
<?4t5S3c?IF; ("pRJir;"} ssi its hybrid iss«rs *'>KM?i £ra 5 - 
aent*. this nessacUcare is»aicst*s that rfcs clone a»-.d 
recombinant OS A tsolesuls. atrfgia* te<! i" Chest. C"C") and eoa~ 
prists pJas=.i<5 ?»X322 coasaittinj, at the gst l hits H?X? 
c£s»A {"Hill"), Khc particular !«<:•.: le seing ei:* first 
i o t a ; e d , 
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l?---.-. 1 /^.!!^ P X-^-r-gl ii ?. c D :: t a : i: i ;: ; r ; c : ; ; : ::t 

2::A~!ioi.zz"iz$ cr.03S-Kyda:?:::::c r~: 

pHFIFJ , . isolated above, vas used to screen the 
Xihr ssy 6? clones, prepared previously, for cs.ciei'iel 
sl»a«« coistaiaiag tacechiaaar PSA asUtuks haviaj related 
hybrid B:*A inserts, by colony hybridisation (*;. Crussseio 
aa i S.S, Hogsess, "A Nechad F»r The Isolarioc Of Cle-nad 

Thar X*a*Aia A Specific Sane", ??oc. Arad. 
Sei- OS A . 72, pp. 3 965-3965 (19?5>5. This eetbad sllovs 
sapid id«a£iJicatio« of related closes by fcybridis&rio:! 
cf * racisacd™ prose c« she OSA o£ tysad ha: ceriai 
^astlaaiis s rixssd in si rr«ee I lu I ase filters. 

The library of cloaca storsd ie r o t i >.• s r 
psates as described above, was replicaead or. siaiiat sire 
•nitrocellulose sheet:: (0.45 us pere-diaaecer , Schleicher 
asd Schuei. or Mi 1 lit ■ Jr s) , which had beer orewiottaly bo i lad 

remove 4acergaac, and the sheets plated o» L2-agar 
pieties, coBcainiag t stracyciiae at JO Bg/»1. Raeterial 
caVasks were |t»w» averaighi at 3?*C. Lysis and fixatioa 
of the bacteria' ea Sha aitretallulese sheets too*; place by 
vashiag consecutive '».>• la O.S S SaOK {cica far ? sic}, 
! M THs-HCl (pH ?.*><? sin), O.S K Tris-RCi CpK 7.5) aad 
!.s ;;.>.o; a oin), ?. ,. ssc ;a.;5 <: r.;c; . o . •: : 5 r. sssisu 

ciiracs (pH 7.2} (Jot 7 -air.)), tsr thorough rinsiag with 
* rhsr.c i aad sir drying, the sheets vers haked sc S0°C for 
I h ic vstac asd stc.ed as rasa temperature. 

A Bin ; 1. ras:ric:iep. f ragctsot specif ic tor the 
?sn? ; fragment < i e f .- a j iarved as the probe for eol«ny 
fc;-s-rid£ra:io«, sascr^fead irfra . This fracas <- *?0 hasa- 
?airs) was purifier ::y a 5 z c ra i s, is e-f tha Mil- iiS'*" 
tiea arodsct* e£ ri".;*! is a 41 solyacrylasiis gel. A£tar 
staiaiaj :h* JfKA baads with eehiiiushrasid* , the specific 
f ra*aar.t was elated , rae iccrrc? hora sed and i aise J 1 ec fey 

""ick translation" (P.W.J. Xighy e t < ■ - . "tabeliag Beosy- 
tihoauclaic Acid te Specifir Acciviry la Vitro Sy 

s**'* Irsaslatios Vith D:iA ?«lyseras« I", J< Mol. giol. . 
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, CIS? 7 )) *>" incuhasies is 50 '»l 50 =H 

lit'*' 

>, ?? - ., -j i) . SO "3CV.,, JO ~M S-s;a::a;:si:^:!s!, , 

■ > ;?*■ ' * 

, 5 ,1.' *ach ot act?, i"?? an<5 dCt? as 6 00 ttS. 
.,.-!' , » 5 j j>-aTP (Aaershsa, 2000 Ci/srtate) and 2,5 
: . <A . ? al>'i!«?a*8 5 (Boehrirtger) at !4*C for 43 

rte i dse-xya<*eleesi<3e triphosphates were rasavsd 



*"' * . ...atier* ever S«»R*a«x C-SO in I.E. byfier . The 

f 3Vui*i!«^ 8SA was preavpitntsd wiafe 0,! vol sf 
■ ■ 

^ ( - 5 . jescsts (f>8 5.1) and 2.5 vol of ethane 1 u 

SyStidisAtie-r. el rha afcsv* probe to chs filter 
_. tt jn*c«3 XWA was carried aus «*senti*liy as described 
j 8 , Kenaban -and iu Haselsos (persrna; coaa«sic«cioa) : 
r M /liters, prepared above, were preiacrviS;^ iffd for 3: h at 
. i$'c in O.i" ficsll, 0 . ! " polyvinylpyrrolidone,, 0 . ; " bovine 
s;; . G.iS H N a C • , 0.03 X Iris-KCi (pH S) , f sr.* 

ES«, aoi rinsed with 0.02J Ficol 1 , 0.02? poiyviitylpyrroli- 
'see, C.02: feeviiie saras *lb«aift„ 0. ?5 « ISaCi, 0. 55 a Tris- 
HCi {?H 8), 5 oU EOT* «ad 0.5S SOS . The hybridisAtiea 
< ptoceeded oversight it &8°C lr> a solution identical ess the 
riasias *oiusi«a above utiaj the afe-alled prafca vHiah 

h*<S he«n denatured at 100*C £sr 5 ain prior to us;. The 
hy'sridtsed ii!ters care vesbsd tuiee with 0.3 3 X«C 1 , 0.06 . 
H Ttis-HCl i;>H 8), 2 a;! £3 "A fsr 2 h at 6 c * .? S.si'ere Air 
'iryisg And ;•.■) - r.i.v i «g r kc h;- . 

About i 350 ilcsas, originating ttoa the SOO-900 
6s * six* cUss, were screened. Thirteen celoaies, iseJadvas 
pSri?l , gave z positive result . Ihe.se elcnas were desig- 
nate* C-K350! ! to ! J «»d their recssb inane £JU =© le- 
vies ?K?S?! tc 13. One oi the clcr.as, pKFI*2, was hybrid" 
iisi vith priyU} r.SXA cencainin; f J? «»d a*ssv»d 

"*i»S ^"-csUalsse paper (iaw) . Because the totil 

ettiv'icy vas detecsei it* the feybridi««£ fraction 
ssd che ur.hyhrid i rets sjis rsat ccstsin any det«&r£h<« 

astivity, it is clear that cJones ii«fttii"i«fi if aoijr.y 
iiyiriiijatica ce » pare si the p-iFlTi itagseat also Uyferia- 
v.- f IF ; = :::. . 



Board Assigned Page #319 



~ 42 - 

It is, of course, evi£>nt thi£ this cstba of 

1(jne 5 coot?. i r.its-g smti«aea« Arising icr~ resstriinant 

tecftcalsgy, sy&rhesis, natural settees or 3 cc:ciiR*tic» 
tburioi or clones containing »:>A sjsusscss related so any 
j tht *b»ve DSA' segssa.ces fcy sctstior,, xscIcSias sxssie 
sf «ul tipl«» fcaa* substitutions, inser elans, inversions, 
at 4*ltzitst.s. Therefore, such 2>SA sac.uer.cKs an~ their 
| jgRtifisatio* also fali «ithia this iK-cextior: . Ix is also 
, to be unde-r-s t ocd that S"A secuentes , vhish at* r.st sctsexsi 
ay t'ss above Bs;A sequences , yet which ** a risjlt c : Chair 
arranjesafct cf But i act i'i ■: s coda lor those ?5iy?e?tii«s 
ceded for "oy the j5>ov« 8;CA S6qusac.es also fait wic'nia 

thlS ir>v«t>t 155. 

C HA?. A C T t ?. T . 2 A T I Q " D? THS f Z?-^tAt£3 ?.ZCC\'.3V.:x::T ?IASMISS ■ 

The thirteen clones vhics were decscted by colsay 
hybricisa-tion vers further characterised . A. -»hysical trap 
cf the i«serrs of these closes »a* coas tracer .J a ad the ori- 
(• 3 1 2 £ i 0 a of the inserts in the various c i r> r. r. was c c f. err: icsi . 

The c-hysic^S asps ©f the piassiis vsre casstrutted 
by digestion with various re.stricr.ioa eaeyrtss {Kav Er.gland 
3icUS>«) ia SO ait Tris-KCl <ps 7-6), ; aS Jigc: j,ad ? bH 
S-nareaytoetiiasal at 37*C hy ve It-kftevs press ;»r«. The 
proi«St« of dijestios --ere e I ft ofhsres ed ir. agarose 
or 61 polyatsylaaide gals ir. 40 oU ..Tris-SCAt C?R ?-3K 28 
CM E3TA. Thsy vera analyssd after viiaslisjt iss hy staiaiag 
with ethidiushreoide a ad torjsared wish the d* .ailed physical 

of pSs.323 {J.G. Svtciiif e, saora ) . f.er.r.ccisr. i*f s of 
the di£ f tret: t pla,ssids constructed on ch * basis of 

these Sigesc 1»b patterns . These ware ref is«d fy secv.eaciss 
the 5 "A inserts in various cf t5-« flas-lds, s>: 5s t ant tally 
by the procedure of A.:-:. «»xss and V. Silier: "A :;tw Hat had. 
For Sequencing 8SJA" , ■■ .- :: . U; ' ; . :■ ■: .- i . ^- .'- , ?i, pp. 

I'I ass id 3>*;a «as jsr«?arec £r:<c vsriat.-.s of the 
!»H?I; I - J 3 in accoyftaace with chi« iaventisa by tJse aethsd 
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?b« ecsjarisen oS the first 53 raino acids of 
fi»rebt*»; i attrr * r 33 {Kaigad e; *• . » svtts) *ad 
s Sic^iCi froa rhe eonposits gees of zi%, 4 
i v< , f o di,'f erenaes. The sains scid eeoa-esi t £oas deter- 
•' v ' . jiree si y far iuths-itic fibroblast, iorerf «rea as the 

. and that decrees! f roa Che sequence of the 

" 

5««* of this i«w««ti.ea o» the esher also sbaw sub- 
, trial siailsreie*, fig- S displays a ccsparisea s£ 
i(f t csa pos i cioas , 

At1J»»«3>h »»ae of the rarosibi-naat BKA oeleeslas 
?f «?s?»i if. aceardaaci! vita shis invention caneais tie 
tS -yie«e S"A sequence for fibroblast iaserfe.rcn, a coabia- 
jjisa e£ portions si the i&scrts o£ rhfes* recroabiaaat SKA 
8 al«c«XftS so afford tas collets T IT SXA geaa ssqueae* 
, Si <s witaie che skill of ehe art. Tor exasple, by reference 
10 Fig. 5, it can readily be s*«« that the Fstl-Sgl ll 
fragaeft: «f pH?IF6 cauid be joiaed with tbe ?s t i~o as ZI 
fraetsear., ef pMFIf 7 er the EcaSI-ystl fragseat of pSFIFo 
could b« joined vith. the ?gtX~Bae tI fragsaeat of pK?I?7 or 
•A the Ssin-gst X frajtseat of ?ETX?6 could be joined vith 
the ?stI-Sel St Iragscat of clone 7 to fsrss the cessaaita 
T T" gene. The joining of chess fragments could be 
4an« before or after ia&«rtioa into a desired p.'t «s.aid.. 

Kic.ro~otsaait=s and recasbinaat 85>*« ssoiecule* 
53 prepared toy the prctes sss Sessribed hersift «r* a*ea?lif ie3 
by cultures deposited is the culture collection Deutsche 
Sasslur.g vob Kikroor ;jn i sa in- Goatiagea, test Gersaaay 
ors April 2, 1*80, and identified as htlT-n. to C: 
ft; Z. t oU H3 3 0 i CC.-p5R.322 t? st) /KFir.3) 
3t> B ; S. coll. KSlOt {G--.3R3 21 (;-k t ) /!;" I r 6 ) 

C; S. coU H5S05 <5-?5R323 (?sr) /S? 17* ? 
These cultures «er* a&sigaed sscessioa naabers 2S11 !7SI~ 
S7S3, respectively, 

Sfhii* we hava hereia before presented 4 aasber 
l"> si eabaiissars of this ia»er.sicn, it i* apparent t'aat our 
basic taftsrrueiioa t»a b* altered tc provide otaer erbsdi- 
Beat* whicb ucilia* She processes end tecpas i c i ons of thin 
iaveatiaa . T'aereiese , it will .be 3?;?c$i« red that tb* 
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fron direct. 
Tan e t i \ . 


■ fruz dirsit 
s ft; 1 ys i s isy 
K«ig« a Jj ♦ 


tiscuzzi frc" 
cac? fit- is 


Asp 


20.6 


18.3 


17 


Asn 






12 


Thr ' 


.8.0 


£.8 


7 


Ser 


a.? 


10. 5 


S 


51 a 


27. & 




13 


Gin 


27.0 


11 ?4 


Pro 


4.4 


2.7 


1 


Gly 


5.4 


?.8 


6 


Ala 


S'.3 


10,0 


6 


J- 


M . D . 


1.7 


3 


Va' 


7.S 


6.C 


5 


Me.-- 


trace 


2.9 


4 


V, : 




S.O 


n 


U" 








T> - 


3i2 


7.5 


10 


Phc 


7.7 


9.4 


s 


H -5 


4,6 


4.S 
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iy s 


12.3 


11.6 


11 


Arr 


8.6 


10. S 


11 
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